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APOLLO EXPERIENCE REPORT

ENGINEERING AND ANALYSIS MISSION SUPPORT

By Robert W. Fricke, Jr.
Lyndon B. Johnson Space Center

SUMMARY

A major task of the mission evaluation team was the real-time identification and
analysis of the problems that occurred during Apollo missions. This task was per-
formed by a team of specialists whose combined experience in a technological discipline
or a particular system extended from the initial design phase through the development
and testing phases. The team was selected from NASA and contractor organizations
and operated as an entity under a NASA team manager who was a member of the Apollo
Spacecraft Program Office. Contractor senior engineering managers, who had imme-
diate access to their own company personnel and facilities, assisted the team manager.
The team provided engineering and analysis support to the Mission Control Center
through the Apollo Spacecraft Program Office manager. Following the Apollo 13 mis-
sion, the team was also responsible for assisting the NASA John F. Kennedy Space
Center in resolving the problems that occurred during the checkout of the Apollo space-
craft and experiment hardware after the space vehicle had been moved from the Vehicle
Assembly Building to Launch Complex 39.

INTRODUCTION

As the Apollo missions grew in duration and complexity, the exposure of crewmen
and hardware to space-travel problems increased. A means was needed for supporting
launch operations and mission operations in the solution of these problems as they
occurred at the launch pad and during flight. To help resolve real-time problems within
the allowable time, a team of specialists was established. The organization of this
team, its communication network, and actual incidents and successes that characterized
team operations are described in this report.

MISSION EVALUATION PLANNING

The concept of a team of specialists to help solve mission problems in real time
first evolved during the Gemini Program. A mission evaluation plan, published in
August 1968, formally established the mission evaluation team, which provided engi-
neering and technical support to the Mission Control Center (MCC) throughout each



Apollo mission. The document outlined the reporting requirements of the Apollo Space-
craft Program Office (ASPO) and the organizational structure and interfaces of the
NASA Lyndon B. Johnson Space Center (JSC) (formerly the Manned Spacecrait Center
(MSC)). A supplement that defined the specific evaluation tasks and personnel assign-
ments was issued for each mission. Appendix A is the supplement published for the
Apollo 14 mission. The team plans and assignments for the Apollo 4 to 7 missions,
made before the publication of the formal plan, were documented in evaluation instruc-
tions that contained essentially the same information as did the basic plan and
supplements

Although the original intent of the individual mission evaluation plan was to pro-
vide the assignments and to define the responsibilities for personnel participating in the
in-flight and postflight mission evaluation, it later became evident that other mission-
related information had a distribution similar to that of the plan. Consequently, many
similar items were incorporated into the plan to reduce the number of separate docu-
ments distributed for each mission; for example, the table containing the telemetry data
summary (appendix A) had been published separately. As the process for developing
the postmission reports evolved, the report editing, review procedure, and schedule
requirements were also included in the mission evaluation plan. '

ORGANIZATION

A group of specialists was assigned to each engineering discipline necessary for a
mission evaluation. The organizational structure of the overall mission evaluation team
is shown in figure 1 for a single typical shift. The evaluation team provided support
24 hours a day during the mission, using three shifts of personnel. The specialists
were organized under individual shift team leaders (one for each discipline) for each of
three daily shifts. All teams reported to a NASA shift manager (also called the team
leader) who was responsible to the evaluation team manager, both of whom were mem-
bers of ASPO. The specific disciplines represented for the spacecraft systems were
telecommunications, crew systems, electronic systems, propulsion and power, guid-
ance and control, structures and mechanics, and thermal control. In addition, there
were specialists for the Apollo lunar surface experiments package (ALSEP); scientific
instrument module (SIM) experiments; the lunar roving vehicle (LRV); safety, reliability,
and quality assurance; and flightcrew training. Each shift team of specialists (selected
from contractor and NASA organizations) worked as a unit under a NASA team leader
(fig. 1) who directed team efforts, resolved problems, scheduled evaluation tasks to
meet time constraints, coordinated with other team leaders to ensure that resolutions
or recommended actions did not jeopardize other systems, and reviewed and approved
the systems evaluations (made every 2 hours) and the daily summary reports. Exam-
ples of these reports are included as appendix B.

Corresponding teams of specialists were located in a mission support room at
each of the two spacecraft contractor facilities. The efforts of each support team were
coordinated through a contractor senior engineering manager, who was assigned to the

mission evaluation team and worked directly with the shift manager and the evaluation
team manager.
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Figure 1.- Mission evaluation team organization for a typical shift.

As a result of the aborted Apollo 13 mission, major changes to the mission evalu-
ation team were made. An investigation team recommended that MSC subsystem per-
sonnel help resolve launch-site vehicle-checkout problems, Because sending numerous
experts to the launch site in after-the-fact investigations would have fragmented the
overall mission effort, the scope of the mission evaluation team was broadened to
include prelaunch surveillance. Additional requirements and disciplines for the pre-
launch checkout were added to the mission evaluation plan. Following this action, the
period of responsibility included continuous coverage from the beginning of the inte-
grated systems tests at the launch pad to mission termination.

Specialists for the SIM, the particles and fields subsatellite, and the LRV were
added to the team for the Apollo 15 mission. The mission evaluation team interfaced
with the MCC through the ASPO manager or his designated representative in the space-
craft analysis (SPAN) room. This room was also manned by flight control personnel
who, in conjunction with ASPO personnel, developed the requirements for many of the
evaluation tasks performed by the mission evaluation team.

EVALUATION FACILITIES AND SUPPORT

Each team had assigned positions in the mission evaluation room (fig. 2), where
the major portion of the evaluation work was done, and had areas outside the room for
additional support personnel. Each position in the mission evaluation room was capable
of monitoring 14 voice circuits at any time. These circuits were connected to the NASA
John F. Kennedy Space Center (KSC) checkout circuits during preflight operations and
to MCC circuits during the mission. Any 3 of the 14 circuits could be relayed to the
contractor mission support rooms.
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Figure 2.- Mission evaluation room.




Communications through active direct lines were provided between KSC, the mis-
sion evaluation room, and the MCC. The Apollo chief engineer circuit (fig. 3) was used
for coordination with the launch center during preflight operations and for coordination
with the ASPO manager's representative in the SPAN room of the MCC during mission
operations. Two additional direct lines between the mission evaluation room and the
representative of the ASPO manager's representative in the SPAN room were used to
coordinate the evaluation requests and replies with the manager's representative.

Each team leader in the mission evaluation room had an intercommunication sys-
tem that linked the teams with their support room personnel. Teletypewriter and fac-
simile facilities for communicating with the launch center and with contractor mission
support rooms also were provided.

Flight data received by the Manned Space Flight Network (MSFN) were processed
by the MCC. The processed data were displayed in real time on closed-circuit televi-
sion in the MCC and the mission evaluation room. The display capability for the mis-
sion evaluation team, which was limited originally to 4 lines, had been increased to
12 lines by the time of the Apollo 15 mission because of the increased need for data as
well as the increased reliance on the evaluation capability in the evaluation room.

Upon request, all the data recorded in the MCC were made available to the mis-
sion evaluation team. Also, if required for special evaluations during the mission, any
data received at MSC could be processed on an expedited basis. Summary messages,
which contained selected systems data, were telegraphed to the contractor support
rooms approximately every hour throughout the mission.

Mission evaluation KSC automatic

room (306C) DI - checkout
/ building 45 equipmentno. 2 [T ~eean_.
MSC (prime) e
ASPO manager KSC automatic
Preflight at Launch checkout
Control Center equipment no. 1
{In flight at MCC) ({backup}
Spacecraft RS
analysis !
room - MCC {
R Launch Control
s_hght Center no. 2,
irector, N
MCC operations
support room
KSC mission Launch Control ——=
o—] monitoring Center o=
room {backup)

- Prime communications links
ee=e Secondary communications links
Prime prelaunch communications link until 9 hours before lift-off

e

Figure 3.- Apollo chief engineer circuit.




Normally, data for use in the evaluation of preflight problems were processed at
the launch center and transmitted by facsimile to the mission evaluation room. However,
preflight checkout data could be sent to and processed by MSC. The team manager could
request the visual display of launch center data in the mission evaluation room.

PREFLIGHT OPERATIONS

Team operations were initiated at the time of vehicle checkout at the launch pad.
During the preflight checkout period, testing was monitored in the mission evaluation
room by a NASA shift manager. Participation by team specialists was optional during
most checkout periods; however, a representative from each technical discipline was
on call at all times. Participation was mandatory during the countdown demonstration
test conducted as the final major prelaunch test before each mission. Also, preflight
testing was monitored in the contractor mission support rooms.

When an evaluation action request (fig. 4) was received from the launch center,
the shift manager requested the responsible team leader, the project engineer, the con-
tractor senior engineering manager at MSC, and, if appropriate, a spacecraft project
engineer to initiate the required action. In addition, the appropriate program office
manager was notified of the problem. A copy of the request was transmitted to the
contractor mission support room.

The team leader was responsible for the coordination of the technical content in
the written response (fig. 5). The shift manager ensured that both contractor and pro-
gram management were in agreement with the response. When MSC initiated an action
request, the request was processed on an MSC request form (fig. 6) and transmitted to
KSC.

Examples of problems evaluated during the preflight checkout period are as
follows.

1. During the Apollo 14 checkout, a leaking weld joint was found after a cryogenic
oxygen line had been bumped by a technician. Investigation was required to develop a
rationale to prove that no generic problem existed that could affect other joints or
welds. In addition, a repair technique had to be developed, tested, and implemented.

2. After a lightning discharge near the Apollo 15 vehicle, the mission evaluation
team was made responsible for defining spacecraft retest requirements. An existing
set of retest requirements was reviewed and modified and, after approval by MSC man-
agement, was supplied to KSC for implementation,

3. As aresult of three motor-operated-switch failures, KSC requested criteria
for ensuring that the Apollo 15 switches were acceptable. Analyses of the available
data and the failed switches provided the criteria for acceptance testing. Application of
these criteria to the data collected during a retest of the motor switches resulted in
replacement of one switch before the flight.

A summary of the Apollo 15 preflight requests and responses between the mission eval-
uation team and KSC is included as appendix C.
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Figure 4.- John F. Kennedy Space Center prelaunch evaluation request.
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1 4PPROVAL

The -3100 high pressure module has a 5nom./18

- . i - M GR/
e E /
ii‘ﬁere?ore, reverse %Tow of test gas witl not i Mfg"m

be detriméntal to the performance of this Tindy €/187/ 7/
—modute 1S K Y

Tle -3392 high pressure module has no outlet § TEAM LDR.
filters and therefore is susceptible to_wee~ | . ’,:'/’ .

[ #8lky downstream contamination which might ‘HME//‘;////&;V/,
[ enter Into the module during reverse flow.

B CON

The O, check valve test would cause the -310 /7 /
| downstream gas pressure to drop from 1000 p51a'“ 7’5’
b t6 approx. 700 psia, due to the small volume L_ rl <z

| and The pressure change rate of approx. 2 min. l,‘l';he gas

a1 b . 3
veIoCUIvy ' ISTvVeTy ITOW,

-3100 module is for LM-10 only for the s
outlined in TCN LC-168.

Normal servicing and deservicing procedures for the descent
—and-ascent O, tanks should be designed to assure that “back-

H—f-tow- does-ﬂo%*vccm' In—either module:

With regard to criteria for back flow conditions,. oeepmart KSC ]
__should advise MSC of conditions under which back flow would |
result and MSC would then advise if acceptable.

RESPONDER J. Brady

CHIEF ENGINEER, NASA CHIEF ENGINEER, CONT. RASPO

TIME TIME TIME

MSC Form 4380 (0ct 70) NASA -— MSC

Figure 5.- Manned Spacecraft Center evaluation response.
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Figure 6.- Manned Spacecraft Center evaluation request.




MISSION OPERATIONS

The original mission evaluation concept was to supply technical support by means
of verbal inputs to MCC personnel. After the unmanned Apollo flights, the concept was
changed to provide written requests to the evaluation team and responses to the ASPO
manager's representative, who was stationed in the SPAN room of the MCC. Appen-
dix D is a typical operation plan (in this instance, for Apollo 16) for SPAN room per-
sonnel. Action requests were initiated by a member of the flight control team or by the
ASPO manager in the MCC on the form shown in figure 7; requests from the mission
evaluation team to the MCC were initiated on the form shown in figure 8. These
requests produced a disciplined effort and enabled performance of an ASPO management
review before submittal to the flight director. When responses had to be expedited,
they were given verbally to the ASPO manager or his representative, then logged. If
required, an action request form was prepared after the fact.

In addition to providing formal request and response items to the flight director,
the team provided periodic systems reports (usually every 2 hours) and a daily report.
Both reports (appendix B) were distributed to the appropriate levels of management.
The team manager also briefed the program manager on all significant areas of concern
before major mission milestones.

The following examples are representative of the many unexpected problems that
occurred during Apollo missions and of the resolution of such problems. The mission
evaluation team responded to approximately one request for each hour of elapsed mis-
sion time,

1. When the cryogenic oxygen supply was lost during the Apollo 13 mission, the
mission evaluation team, through the MCC SPAN room, became the focal point for
providing alternate procedures for using the lunar module as a lifeboat. Because of its
experience and training in the evaluation of unexpected problems, the team played a
major role in the successful return of the Apollo 13 crewmen.

2. The Apollo 14 crewmen required six attempts to achieve a satisfactory dock-
ing. This problem required resolution before the spacecraft could be committed to a
lunar landing. The team developed special troubleshooting procedures that the crew-
men performed. The team supplied alternate methods of undocking before descent and
of docking after lunar rendezvous. A complete briefing of these alternatives was pre-
sented to the mission director before committing the mission to a lunar landing.
Because the docking system operated satisfactorily, procedures to circumvent such
docking problems were not required. To facilitate return of the docking probe for
analysis, the team provided a procedure and established a location for stowing the
probe in the command and service module for entry and landing.

3. The Apollo 15 crewmen reported that the service propulsion system ''thrust
on" light was illuminated during transposition and docking. As a result, the team was
requested to appraise the situation and determine a safe way to perform the lunar-orbit-
insertion maneuver. A troubleshooting procedure was developed, and the fault was
determined to be a short circuit on the downstream side of a switch. With the problem
identified, an alternate procedure was developed for engine operation, thereby enabling
the crewmen to complete the mission as planned.
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Figure 7.~ Mission Control Center evaluation request.
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4, The Apollo 15 crewmen reported that, while entering the lunar module after
the second extravehicular activity, they broke a fitting on the water-gun bacteria filter.
After the filter was removed, the crewmen reported that an insignificant amount of
water had leaked from the system; however, a detailed analysis of the data available at
the contractor support room indicated that approximately 15 900 cubic centimeters of
water had leaked into the cabin, Further evaluation, based on the location of the water
gun and the attitude of the lunar module on the surface, resulted in a most probable loca-
tion of the water in the cabin. A procedure for collecting the water in the stowage con-
tainers that had been provided for the lithium hydroxide canister was agreed on by the
MCC flightcrew support team and the mission evaluation team. The procedure then was
verified in a ground-based mockup of the lunar module. Using this procedure, the crew-
men disposed of the water before the third extravehicular activity.

A summary of the Apollo 14 mission in-flight problems and their status is included as
appendix E.

CONCLUDING REMARKS

A mission evaluation team of specialists with problem-evaluation and procedural-
change experience is necessary to assist in the performance of complex space missions.
Such a team provided a single point of contact with the Mission Control Center for the
resolution of problems during Apollo missions. The team also provided NASA and con-
tractor management with an up-to-date evaluation status of systems operation. The
evaluation team management techniques, operational procedures, and support facilities
that were used in the Apollo Program have provided a basis for developing mission
evaluation and support functions for future programs.

Lyndon B. Johnson Space Center
National Aeronautics and Space Administration
Houston, Texas, January 22, 1975
914-89-00-00-72
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INTRODUCTION

This plan outlines the purpose, functions, and operational proce-
dures of the Mission Evaluation Team supporting the Apollo 14 Mission.
Additionally, the responsibilities of the key personnel are identified
and defined. The interfaces of the Mission Evaluation Team are also
explained.

Comments concerning this document are invited and should be trans-
mitted to PT2/Test Division, Apollo Spacecraft Program Office.

RESPONSIBILITIES

During the mission, the NASA and contractor engineering and system
specialists on the third floor of building 45 will provide continuous
(2h-hour) real-time support to the Spacecraft Analysis (SPAN) Room in
building 30 and subsequently to the Mission Operations Control Room.
This group will provide the system history knowledge, as evolved through
qualification programs, acceptance tests, and factory and launch site
testing, for resolving inflight problems. Further, this group will
assist in preparing the postflight reports which are the responsibility
of the building 45 support teams.

The technical support from the NASA and contractor personnel in
building 45 has been integrated and grouped into ten teams supervised
by Analysis Managers assigned from the Manned Spacecraft Center. Table I
contains a listing of the teams and Analysis Managers. The Mission Evalu-
ation Team organization is defined as follows:

8. Team Manager - Responsible to the Apollo Program Manager for
the overall planning, direction, and coordination of all mission support
activities in building 45. The Team Manager is also responsible for the
postflight evaluation activities. The Team Manager is the single point
of contact between the team and the Spacecraft Analysis Room.

b. Deputy Manager - Assists the Team Manager in carrying out the
team responsibility.

¢. Data Manager - Responsible to the Team Manager for all data pro-
cessing, handling, and distribution of hard copy data supplied to the
system specialists.

d. Contractor Senior Representative (NR/GAC/Bendix) - Responsible
to the Team Manager for the effective utilization of all contractor re-
sources,




e. Contractor Data Manager (NR/GAC) - Responsible to the applicable
Contractor Senior Representative and Team Manager for the coordination
of data exchange with the contractor facility.

f. Engineering and Development Directorate Senior Representative -
Responsible to the Team Manager for the effective utilization of the re-
sources of the Engineering and Development Directorate.

g. Analysis Managers - Responsible to the Team Manager for direct-

ing and coordinating the mission evaluation activities of thelr respec-
tive teams.

BUILDING 45 INTERFACES

The Building 45 Menagement Team (Table II) will interface with the
Spacecraft Analysis Room Management Team (Table III) and with the Con-
tractor Team in the Mission Support Rooms at Grumman Aircraft Corpora-
tion (Bethpage, New York) and at North American Rockwell (Downey, Cali-
fornia). The primary points of contact between building 45 and the
Spacecraft Analysis Room are the Team Manager and the Operations Manager,
respectively. (Appendix A describes the procedure to be followed.) Data
exchange from the building 45 activity and the contractor plant is the
responsibility of the Contractor Data Manager.

DATA

GENERAL

The data available to the systems analysis personnel operating in
the Mission Fvaluation Room (room 306C, building L45) (fig. 1) are essen-
tially those which are available to the flight control organization in
the Mission Control Center. Typically, these data include the telemetry
and voice information received by the Mission Control Center from the
Manned Space Flight Network and Goddard Space Flight Center. The GOSS-
conference loop and other voice channels are also linked to building L5,
Tables IV and V summarize by measurement the telemetry data available to
the Mission Evaluation Team, by telegraph, television, near-real-time and
postmission reduction. Table VI summarizes the near-real-time data avail-
able from the Manned Space Flight Network format 30 by system, measurement
number, and sub-format.




TELEVISION DATA

Eight television channels, four selectable and four fixed, are avail-
able in the Mission Evaluation Room. For all mission times, other than
lunar module activation, the command and service module formats will be
given priority. The Data Manager will select in coordination with the
Team Manager and Senior Engineering and Development Representative the
four selectable channel call-ups. Available displays listed in the tele-
vision guide are controlled by Flight Operations Directorate personnel
in building 30. The Data Manager will contact the Spacecraft Analysis
Mission Staff Engineer for call-up of channels not in the television
guide.

The four television channels referred to as fixed channels are re-
served for constant display of the following systems:

a. Guidance and navigation

b. Electrical power and batteries

Propulsion

0

d. Environmental control.

These channels are slaved to and controlled by the Mission Control
Center and will not be used for call-up of special data.

The channels are displayed on ten television monitors located in
the Mission Evaluation Room. Polaroid camera facilities will be avail-
gble when hard copies of the displays are needed quickly. Error codes
used on the television displays are shown in Table VII.

TELEGRAPHIC DATA

The telegraph summaries are tabular form printouts (summary message
enable keyboard rebroadcasts) and will be available throughout the mis-
sion. Preliminary copies of the various formats have been distributed,
and cardboard overlays will be available prior to the mission for refer-
ence by the various system personnel assigned to the Mission Evaluation
Room. The data will be sorted and delivered to the appropriate system
groups (Table VIII). Prior to the mission, each Analysis Manager should
inform the Data Manager of any changes in his requirements for summary
message delivery. BEssentially, the printed data will be delivered within
minuteés of its reception from the Manned Space Flight Network.



RECORDED DATA

The Manned Space Flight Network data transmitted from the Goddard
Space Flight Center to the Mission Control Center will be processed by
the Computation and Analysis Division and printed out in standard tab
groups. These data will be delivered to the Data Library (room 307,
building 45), validated and logged in, sorted and placed in system bins
for use by the data analysts. They will generally be available within a
few hours of real time. Standard tab groups are defined in the Data Pro-
cessing Plan and in Tables IV and V. Each Manned Space Flight Network
tab group has one column of time tabs to enable time correlation of any
data value. For this mission, Manned Space Flight Network data will be
plotted in building 12 with plot group identical to the tab groups. Se-
lected Manned Space Flight Network parameters will be available on brush
records (see Data Manager for additional information). Tsabulation of
certain system tabs (spacecraft summary tabulations) are printed out
every 4 hours in building 30. These will be available in the Data Library
for use by the system analysts. For special events and particular problem
times, printouts (DELOG) can be made of the display television formats by
personnel in building 30. These will cover the complete format page once
each second. Special requests for other than normal data from the Manned
Space Flight Network should be submitted to the Data Manager. In general,
special requests should be limited to those required to facilitate reso-
lution of anomalies.

Apollo lunar surface experiments package (ALSEP) data for anomaly
resolution will be available in the Data Library. In addition, a copy
of all high-speed printer data will also be available in the Data Library.
Special requests for other ALSEP data will be submitted to the Data Man-
ager.

DOCUMENTATION

The Data Library has on file all available documentation for
Apollo 1U4 (Table IX). Personnel are on duty continuously during the
mission and during normal working hours for the evaluation period.

MISSION EVALUATION REVIEW REQUIREMENTS

The following reviews are conducted for each mission:

a. Mission Evaluation Team Manager premission briefing for Analysis
Managers
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b. Flight crew technical debriefing report review by Analysis Man-
agers

¢. Flight crew systems debriefing to technical specialists

d. Mission Evaluation Team Manager summary review with Analysis
Managers

e. Apollo Program Manager review of mission report.

SECURITY REQUIREMENTS

Access to the third floor of building 45 will be restricted during
the Apollo 14 mission. All personnel requiring access on a continuing
basis will be badged. The badging identification will be as follows:

a. Mission Control Center green badges with names printed thereon
authorize access to the third floor of building L45 and to room 306C.

b. Building 45 third floor access badges (black on white) with
black numeral 1l authorize access to the third floor of building L5.

The third floor of building 45 will be controlled by a security
guard stationed at the elevators. The third floor stairway doors will
be locked during the mission. At the request of the Analysis Managers,
the Team Manager or his designee will arrange with the guard for access
of technical specialists as the need for their support arises. The
Analysis Managers are responsible to the Team Manager to insure that the
total number of personnel is held to a minimum to avoid an overcrowded
and noisy condition.

MISSION REPORT REQUIREMENTS AND RESPONSIBILITIES

The Apollo 14 mission reporting requirements are defined in Apollo
Program Directive no. 19C. The schedule of post-mission report activi-
ties is shown in figure 2.

A summary of the reports to be generated by the Mission Evaluation
Team is as follows:

Building 45 status reports.- A status report keyed to significant
flight events approximately every 2 hours during the mission.
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Analysis of propulsion system major firings.- A verbal report to
the Mission Evaluation Team Manager and input to the 2-hour status re-
port. Propulsion analysis personnel will be provided with real-time or
near-real-time high-bit-rate data for assessment of propulsion system
firings. ©Special procedures are also being implemented for the timely
assessment of these data.

Daily Mission Reports.- A description of the events of the pre-
ceding 24-hours, including mission progress, accomplishments, systems
performance, failures, and anomalies.

Five-Day Mission Report.- An abbreviated '"quick look" description
of the mission, including primary mission and detailed test objectives
accomplished, as well as failures and anomalies.

Thirty-Day Failure and Anomalies Listing Report.- A complete re-
port describing all significent failures and anomalies including time
of occurrence, mode or casuse, and results of failure analysis, and in
addition, the failure/anomaly criticality, subsequent mission impact/
constraint, testing required to support corrective action, and final
resolution.

Final Mission Report.- A complete and detailed report covering all
mission aspects from launch through recovery. (Publication date is
90 days after end of mission.) Significant topics covered are:

a. Spacecraft configuration, trajectory, and sequential events

b. Spacecraft and system performance

c. MSFN tracking, communications, and data acquisition

d. GSE performance

e. Recovery operation

f. Failure and anomaly analysis/resolution

)g. Scientific experiments and sampling summary (part II-Basic Re-
port).

MISSION REPORT SCHEDULES AND PROCEDURES

The schedule of reporting for the Apollo 14 mission is shown in
figure 2. This schedule indicates when each portion of the report is to
be submitted by the Analysis Managers to the Apollo Test Division (PT2),
as well as the anticipated publication date of each report. The flow of
the individual report inputs within the Test Division is shown in fig-
ure 3 and the procedures are as follows:
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1. As sections are drafted by the Analysis Managers, each section
(or sub-section) will be delivered to the Branch Secretary, PT2, who will
log the submission and reproduce & copy for editing.

2. The original draft of the input will be routed to the Senior
Technical Editor for editing and general composition arrangement. The
copy will be routed, within two hours of receipt, to an assigned writer/
editor and be incorporated into a loose-leaf notebook. The notebook will
be available at a8ll times to interested parties and will form a part of
the archives and records.

3. Following the technical editing, each section will be submitted
to the Branch Chief for review and schedule awareness.

4., With minimum delsy, the technically edited sub-section will be
routed to a writer/editor for grammatical editing. Following the final
editing of a draft, it will be retyped (as second draft) and committed to
tape. As each iteration is developed, it will be committed to a loose
leaf record noteboock.

5. The second draft will be returned to the appropriate Analysis
Manager for review and comment. Second draft comments will be returned
to the PT2 Branch Chief and all differences will be resolved, on an in-
dividual basis, between the Analysis Manager and the Senior Technical
Editor.

6. After resolution of the required revisions, the second draft
will be resubmitted to a writer/editor for final grammatical correction.

T. All report sections which are available forty-five days after
the mission are prepared for a review copy. (Normally, this will include
all report sections; however, flight or experiment problems could account
for extensive investigations which may result in reporting delays.) Re-
view copies are to be distributed to the Analysis Managers at the same
time that a copy is made available to the Chief, Test Division.

8. Upon receipt of the Division Chief's comments, an editorial meet-
ing will be called with all Analysis Managers and other interested parties.
Revisions resulting from the editorial meeting will be incorporated into
the report and a final review copy will be submitted to the Apollo Space-
craft Program management.

9. The changes resulting from the Apollo Spacecraft Program Manager's

review shall be incorporated after coordinating the specific changes with
the appropriate Analysis Manager.
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10. The magnetic tapes will have final corrections incorporated and
a copy of the text will be reproduced for final composition. The tables
and figures shall be interdigitated with the text.

11. The report will be sent to publication for printing and distri-
bution no later than T + T5 days.
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TABIE I.- APOLLO 1L TEAMS AND ANALYSIS MANAGERS IN BUILDING 45

Fngineering and Development Directorate

J. B. Lee, E and D Senior Representative
P. Deans
R. Burt

Telecommunications

R. Irvin, Analysis Manager
A. D. Travis
E. Lattier

Crew Systems

P. F. Hurt, Analysis Manager
F. A. Samonski
E. Tucker

Electronic Systems

R. Munford, Analysis Manager
A. Olsen

A. Campos

J. Alexander

Propulsion and Power

H. White, Analysis Manager
C. Gibson

R. Taeuber

W. Dusenbury

Guidance and Control

C. Finch, Analysis Manager
T. Lewis
E. Dickinson

Structures and Mechanics

P. Glynn, Analysis Manager

Thermal Control

L. Palmer, Analysis Manager
J. T. Taylor

R. Harris

R. Brown
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Apollo Lunar Surface Experiments Package

J. D. Harris, ALSEP Manager
T, J. Nelson
H. J. Lowery
R. F. Irwin

Flight Crew Support

H. Kuehnel, Analysis Manager
C. Perner
G. Franklin

Trajectory
E. D. Murreh, Analysis Manager
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TABLE II.- APOLLO 14 MISSION EVALUATION MANAGEMENT TEAM (BUILDING L5)

Team Manager, D. D. Arabian

Position

Shift 1 Shift 2 Shift 3
Shift Manager J. Dodson S. Jones R. Malley
Deputy Manager J. Mechelsy T. Grace T. Libby
Data Mansger G. Foster W. Kelley C. Walsh/E. Gammon
NR Senior Representative D. Levine/B. Boykin F. Patterson M. Silver
Bendix Senior Representative L. Lewis W. Tosh H. Reinhold
GAC Senior Representative J. Marino Marino/Devaney J. Devaney
NR Data Coordinator W. Fitzpatrick
GAC Data Coordinator L. Gran Gran /Monecsko R. Moncsko
E&D Senior Representative J. lee/L. Chauvin P. Deans R. Burt
R&QA Senior Representative C. Rice J. Seigler E. Fields

TABLE III.- APOLLO 14 SPACECRAFT ANALYSIS MANAGEMENT TEAM (BUILDING 30)

Team Managers, S. H. Simpkinson and

R. W. Kubicki

Position Shift 1 Shift 2 Shift 3
SPAN Operations Managers J. Sevier D. Nebrig R. Kohrs
Mission Staff Engineer J. Peacock S. Blackmer N. Stewart
Log Manager K. Vogel H. Bullock A. Shapiro
Administration Support R. Bailey Bailey /Rayl J. Reyl
SPAN Documentation H. Tash Tash/Davis H. Davis
NR Management Representative G. Merrick Merrick/Smith E. Smith
GAC Mansgement Representative W. Bischoff/G. Smith Bischoff/Elliott F. Elliott
MIT Management Representative P. Felleman G. Silver R. Larsen
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TABLE IV.- LUNAR MODULE TELEMETRY DATA SUMMARY

Mesasurement PCM Strip
Loading Saapie rabens 5/ Swmary | enalog | chart
Approximate muber amp : ™X tebs and| record | Primary NSK number
Suzber Title Uoit Range number plots s:::p
Low High 1 3[4l si6]7}8 10 st |sp | 2Umer
GCOOT1V | AC BUS VOLT VERMS 0 120 | 1022069 { 1 212 10 218 p-2 1001, 1310
GCO155F | AC BUS FREQ HZ 380 420 | 1041069 | 1 .2].2 70 21B p-2 1001, 1310
GCO201V | BAT 1 VOLT vDC 0 ko {1005101 | 1 .2}.2 70 21A LP-1 1001
GC0202V | BAT 2 VOLT vDC 0 ko 1011201 {1 .21.2 10 21A P-1 1001
GC0203V  BAT 3 VOLT vDC [ 4 | 1021101 | 1 .2l.2 70 21A LP-1 1001
GCO20LV | BAT 4 VOLT vDC 0 % ]1o15101 |1 .2).2 T0 21A Lp-2 1001
GCO205V | BAT 5 VOLT vDC 0 40 | 1003037 |1 242 10 21B Lp-2 1001, 1310
GC0206V | BAT 6 VOLT vDC 0 40 |1010037 |1 .2].2 70 218 p-2 1001, 1310
GO0301V | CDR BUS VYOLT vDC 0 b0 | 1033069 | 1 1|1 10 21B LP-2 1001, 1310
6C0302v | SE BUS VOLT vIC [ Lo | 1035069 | 1 1|1 70 218 Lp-2 1001, 1310
GC1201C | BAT 1 CUR AP 0 60 | 1024101 |1 11 10 21A P-1 1001
GC1202C | BAT 2 CUR AP 0 60 {1032069 | 1 1|1 10 21A IP-1 1001
GC1203C | BAT 3 CUR AP 0 60 | 1017069 | 1 1l O 214 LP-1 1001
GC1204C | BAT b CUR AP [} 60 |1018069 | 1 11 70 21A LP-1 1001
GC1205C | BAT 5 CUR AP 0 120 |1018100 | 1 1 70 218 w-2 1001
GC1206C | BAT 6 CUR AP 0 120 | 1020069 { 1 1|1 70 21B LP-2 1001
GCh361X | BAT 1 HI TAP OFF o 10350981 | 1 .2{.2 41 {50 | LE-3
GCl362x | BAT 1 LOW TAP oFF o8 | 1005098G| 1 .2f.2 4y |50 | Le-3
GCL363X | BAT 2 HI TAP OFF oN 1035098F| 1 .2].2 1 | S50 LE-3
GCL36LX | BAT 2 LOW TAP OFF ON 1035098E| 1 .2|.2 L |50 LE-3
GCL3I6SX | BAT 3 HI TAP OFF ON 1035098D| 1 .2|.2 L1 | so 1E-3
GCU366X | BAT 3 LOW TAP OFF o 1035098C| 1 .2|.2 b1 |50 | LE-3
GCU36TX | BAT U KI TAP OFF on 10350988| 1 .2].2 41 {50 | LE-3
GCLIEBX | BAT 4 LOW TAP oFF o 10350984 | 1 .21.2 b1 |so | LE-3 .
GCL369X | BAT 5 B/U CDR OFF o 1039098H| 1 11 41 |50 LE-3
GCL3TOX | BAT 6 NORM CDR OFF o 10390986 | 1 1|1 b |so | 1E-3
GCU3T1X | BAT 5 NORM SE OFF oN 1039098F| 1 il b S0 | 1E-3
6Cl372X | BAT 6 B/U SE OFF of | 103%098E( 1 11 k1 {50 | LE-3
GC9961U | BAT 1 MAL ABS PRS | 1034100H| 1 .2].2 ¥ |50 | 1B-3 1001
GC9962U | BAT 2 MAL ABS PRS | 1034100G] 1 .2l.e 4 |50 | LE-3 1001
GC9963U | BAT 3 MAL ABS PRS | 1034100F| 1 2).2 41 §50 | LE-3 1001
GC996LU | BAT L MAL ABS PRS | 2034100E| 1 2|.2 b1 |50 | 1E-3 1001
GC9965U | BAT S MAL ABS PRS | 1034100D| 1 .2|.2 L {50 | LE-3 1001
GC9966U | BAT 6 MAL ABS PRS ] 103k100C| 2 .2].2 k1 |50 | LE-3 1001
GF1083X | SUIT FAN 1 MAL RO YES | 1007098H| 1 2|.2 k2 |50 ]| 1B-3 1001, 1051, 1310
GF108LX | SUIT FAN 2 MAL NO YES | 1007098G| 1 .2[.2 k2 | so 1E-3 1001, 1051, 1310
GF1201X | CDR SUIT DISC FLOW DISC | 100k0o98H{ 1 1l 1 k2 1so | 1E-3 1001, 105%, 1310
GF1202X | S8E SUIT DISC FLOW pIsC | 1004098G| 1 11 k2 |50 | LE-3 1001, 1051, 1310
GF1211X | SUIT RLF CLSD NOT | CLOSED | 1007098F| 1 .2).2 42 |50 | LE-3
CLOSED
GF1212X | SUIT RLF OPEN NoT OPEN | 1007098E| 1 .2].2 42 |so | LE-3
OPEN
GF1221X | SUIT DIV EGRESS CAB EGR | 1007098p{ 1 2].2 42 |so | Le-3 1051, 1310, 1001
GF1231X | CABIN RET CLSD NOT | CLOSED | 10050981 1 .2}.2 b2 |so | LE-3
CLOSED
GF1232X | CABIN RET OPEN Nor OPEN | 1005098G] 1 .2].2 k2 |so | 1E-3
OPEN
Gr12L1x | SEC ©02 SEL PRI SEC | 1007098C| 1 .2].2 L2 |so LE-3 1001, 1051, 1310
GF1281T | SUIT TEMP °F 20 120 | 1045005 | 1 1 10 224 -3 1001, 1310, 1051
GF1301P | SUIT PRESS PSIA 0 10 | 1034069 | 1 1|1 170 224 LP-3 1001, 1002, 1011,
1051, 1310
GF1521P | CO2 PART PRESS MMHG 0 30 | 1005037 |1 1.1 70 22A Lp-3 1001, 1051, 1310
GF1651T | CABIN TEMP °F 20 120 | 1034005 | 1 W11 T0 227 -3 1001, 1310, 1051
GF2021P | PRI GLY PMP DEL P PSID 0 50 | 1016069 | 1 1|1 TO 228 P-4 1001, 1051, 1310
GF2531T | MAIN W/B GLY IN °F 20 120 { 1036037 | 1 21.2 10 228 Lp-k 1001, 1051, 1310
GF2581T | MAIN W/B GLY OUT °F 20 120 | 1033101 | 1 .2|.2 70 228 1P-h 1051, 1310, 1001
GF2921P | REDUN PMP PRESS PSIA 0 60 | 1005005 | 1 1.1 22B p-k 1001, 1051, 1310
GF2936X | SEL GLY PMP FAIL NO YES | 1005098B] 1 .2].2 k2 |50 LE-2 1001, 1051, 1310
GF3071X | IMD REG A CLSD NO YES {1005098F| 1 .2|.2 L2 LE-2 1310
GF3073X | DMD REG B CLSD NO YES | 1005098D| 1 .21.2 L2 |50 1E-2 1051, 1310
GF35T1P | CABIN PRESS PSIA 0 10 1022101 | 1 1[1 T0 224 50 LP-3 1001, 1051, 1310
GF3572X | REPR ELEC OPEN NO YES | 1004098 | 1 11 u2 |50 LE-2 1001, 1310, 1051
GF3582P | ASC 1 02 PRESS PSIA 0 1000 | 1004005 | 1 212 70 22¢ LP-5 1001, 1051, 1310
GF3583P | ASC 2 C2 PRESS PSIA 0 1000 | 1020005 | 1 212 70 22¢ LP-5 1001, 1051
GF358UP | DES 02 PRESS PSIA 0 3000 | 103k101 |1 2.2 70 22¢ LP-5 1001, 1051, 1310
GF3589P | 02 MANIFOLD PRESS | PSIA [4 1400 | 1024069 { 1 .2|.2 70 22¢ LP-5 1001, 1051, 1310
GF3591P | U/H PLF PRESS PSIA [} 25 | 1050069 | 1 .2|.2 70 228 LP-3 1001, 10S%, 1310
GF3592P | F/H RLF PRESS PSIA 0 25 1047101 | 1 .2{.2 70 228 LP-3 1001, 1310
GFU101P | PRI H20 REG DEL P | PSID 0 2 | 10371037 {1 .2|.2 70 22D w-6 1001, 1310, 1051
GFLSOLP | DESCENT H20 PRESS | PSID 0 60 | 1009065 | 1 1.1 22¢ LP-5 1001, 1051, 1310
GFUS51)T | PRI W/B H20 TEMP °or 20 260 | 1040069 | 1 1)1 T0 22D LP-6 1001, 1051, 1310
Grh581Q | DES H20 QY PCT [ 100 1016037 | 1 212 70 22p p-6 1001, 1051, 1310
GF562Q | ASC 1 H20 QTY PCT 0 100 | 1006037 { 1 .2).2 70 22p p-6 1001, 1051, 1310
GPUS83Q | ASC 2 H20 QIY PCT [} 100 | 1007037 |1 .2(.2 T0 22D LP-6 1001, 1051, 1310
Gru585T | ASC 1 H20 TEMP or -200 4200 | 1035101 22D LP-6
Grus586T | ASCENT 2 H20 TEMP op -200 +200 | 1004037 22D Lp-6
GF9986U | GLY ACCUM LL HORM LoW | 1004098 | 1 1|1 2 |so LE-2 1001, 1051, 1310
GF999TU | GLY PUMP PRESS PSIA 0 60 | 1005101 | 1 .2l.2 70 22¢ LP-5 1001, 1051, 1310
GF99968U | SELECTED COOLANT °p 20 120 | 1032005 | 1 2.2 70 228 -k 1001, 1051, 1310
LOOP TEMP
GF9999U | H20 SEP RATE RPN 0 3600 | 1007069 | 1 ala 10 22D 1p-6 1001, 1051, 1310
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TABLE IV.- LUNAR MODULE TELEMETRY DATA SUMMARY - Continued

Messurement MEFE format PCM Strip
Loading Sample rates, S5/S S v acalog chart B
Approximate number d TWX tabs and| record | Primary MSK number
Number Title tnit Range pumber | plots | setwp
Low High 123t s)s)6f1|{8|9]w0 st | sp
GG10k0OV| VDC PIPA SUPPLY e 8k 134 | 1002069 | 1 211 23 LP-T 1137
GG1110V| 2.5 VDC T™M BIAS vDC 0 5 | 1007005 | 1 2|1 23 -7 137
GG1201V | IMU 28 VAC 800 VRMS 1} 31 |1032037 | 1 21 T 23 wp-7 1137
GG1331V| IRIG SUSP 3.2 KC VRMS [ 31 11002037 | 1 2|1 71 23 P-T 1137
GG1513X | IMU STBY OFF o }1008098 | 1 11 45 |50 | LE-2
GG1523X | 1GC OPR OFF oN | 1008098 | 1 1f1 5 |50 LE-2
GG2001V| X PIPA OUT IN PH VEMS | -2.1 +2.6 | 5101058 | L .2].2 294 10-3,
1P-16
GG2021V | Y PIPA OUT IN PH VRMS. | -2.7 +2.7 | 5101057 | 2 .2].2 29A} 1P-3,
Lp-16
GG2041V| 2 PIPA OUT IK PH VRMS |-02.7 2.7 ]5101059 | 1 2|2 29A| 10-3,
LP-16
GG2107V| IG SVO ERR IN PE VRMS | -2.9 2.9 |1e01017 f10 1ys 294 10-3,
LP-16
GG2112V| IG RSVR OUT SIN veMs | -22 +21 ]1102099 | 1 {1 29B| L0-3,
Lp-17
GG2113V| IG RSVR OUT COS VRMS | -21 +21 | 1202067 |.1 1)1 298| 10-3,
P-17
GG2137V| MG SVO ERR IN PH VRMS | -2.9 +2.9 | 1201019 |10 1|5 29A| LO-3,
LP-16
GG2142V| MG RSVR OUT SIN VRMS -21 +21 | 110203k | 1 1l1 298] Lo-3,
1p-17
GG2143V| MG RSVR OUT COS VRMS -21 421 | 1002101 | 1 1|1 208| 10-3,
1P-17
GG2167V| oG SVO ERR IN PH VRMS | -2.9 +2.9 | 1201030 |10 1} 5 294| Lo-3,
LP-16
GG2172V] 0G RSVR OUT SIN VRMS | -22 +22 | 1103067 | 1 11 29B| LO-3,
LP-17
GG2173V| OG RSVR OUT COS VRMS | -21 +21 | 1017201 | 1 1|1 298| 10-3,
P-17
GG2219V | PITCH CDU DAC OUT DEGS -20 +20 | 110k068 | L 3|3 29¢| Lo-1,
p-18
Lo-2
GG2249V | YAW CDU DAC OUT DEGS | ~20 +20 | 1102100 | 4 3| 3 29c| Lo-1
LP-18
Lo-2
GG2279V | ROLL CDU DAC OUT DEGS | -20 +20 | 1103066 | 4 313 29¢| Lo-1,
LP-18
10-2
GG2300T | PIPA TEMP oF 119 139 | 1032101 | 1 2] 71 23 -7 1137
GG3304V | RR SHFT SIN VEMS -22 +22 | 1104065 | 1 11 29¢| Lp-7,
p-18
L0-3
GG3305V| RR SHFT COS VRMS | -22 +22 | 1102035 | 1 11 29c{ rp-7,
1P-18
Lo-3
GG3324V| RR TRUN SIN VRMS -23 +23 | 1102036 | 1 i1 29c| rp-7,
Lp-18
L0-3
GG3325V| RR TRUN 00S VRMS | -22 422 11103035 | 1 1|1 29ct Ip-7,
Lp-18
0-3
GG9001X | LGC WARNING ABS PRS | 1003098H| 1 11 45 [ s | -7,
LE-2
GG9002X | ISS WARNING ABS PRS | 1003098G| 1 1|1 45 |51 | LE-2
GH120LX | OUT DET §O YES | 1037098H{ 1 1} 1 uL | so Lo-1,
LE-2
GH1214X | AUTO ON NO YES | 1020908 | 1 {1 4y [s0 | 1E-2
GH1217X| AUTO OFF XO YES | 10370986] 1 11 L4 | s0 LE-2 1123
GH1230X | APS ARM Xo YES | 1047098H] 1 1|1 Ly {50 LE-2 1001
GH1240V | X TRANS CMD vDC -10 10 | 1101065 | 1 11 43 | 30A| rp-8,
LP-19
GH12L1V| Y TRANS CMD vDC -10 10 | 1102033 | 1 1l 43 | 30A} Lp-8,
1P-19
GH1242V| Z TRANS MD vDC -10 10 | 1103033 | 1 1] 1lks 43 | 30a| 1p-8,
LP-19
GH12LTV | YAW LC IMPUT ERR vDC -12 12 | 1036101 | & 11 L 30a| Lo-1,
w-19 | 1123
GH1248V | PITCH LC INPUT ERR | VDC -12 12 | 10ko101 | 4 11 71 304| 10-1, 1123
LP-19
GH1249V | ROLL LC INPUT ERR [ VDC -12 12 | 1045101 | b 1{1]1 T 04| 1o-1, | 1123
LP-19
GH1260X | APS ON OFF OK | 510102LH} 1 1|1 Ly | 50 -2, 1001
LE-2
GH1283X | ABORT STAGE NO YES { 5101024 | 1 1|1 L |50 LE-2 1001
GH1286X | ENG FIR OVERRIDE NO YES | 1037098 | 1 i1 Ly 150 | 1E-2 123
GH1301X | DPS ON OFF ON | 1029098 | 1 i1 by | so -2,
LE-2
GH1311V | MAN THRUST CMD PCT 0 9 } 1035005 | 1 11 T1 30B| Lo-2, 1123
LP-20
GH1313V | PITCH GDA POS VRMS | -15 +15 | 1006101 | 1 11 T1 308| Lo-2, 2001, 1123
P-20
GH1314V | ROLL GD* POS VRMS -15 +15 1003101 | 1 1t 71 30B| Lo-2, 1001, 1123
1P-30
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TABLE IV.- LUNAR MODULE TELEMETRY DATA SUMMARY - Contimued

Measurement PN Strip
t
Loading S-::l rates 5/ Susmary | enalog | chart
Approximate number 4 WX tabs and| record | Primary MSK number
Number Title Unit Renge number | plots | setup
Lov | High 1]2]3[s]s]6]7][8]9 |10 STD | sp | Bumber
GH1323X| R TRM PAIL KO YES | 1029098F| 1 11 W fso | re-2 1001, 1123
GH1330X | R TRM FAIL ). (] YES | 102909€E | 1 1)1 L | s0 IE-2 1001, 1123
GH1331V| AUTO THRUST CMD PCT 0 .3 | 1048069 |1 1|1 T 30B| 10-2, 1123, 1137
LP-20
GH1348X( DPS ARM OFF ON | 1047098 |1 11 W | s0 1E-2 1001, 1123
GH1418V | JDBLY OUTPUT OFF ON | 1201008A 43 L0-1,2
10-5,
IB-3
GH1L19V | JDALD OUTPUT OFF OF | 1201008 43 0-1,2
10-4,
1E-3
GH1420V | JTBUF OUTPUT OFF ON | 12010484 u3 10-1,2
10-5
1E-3
GH1L21V | JDALR OUTPUT OFF o | 12010488 43 10-1,2
0-4,
LE-3
G@H1k22V | JDA3U OUTPUT OFF ox | 1201008c 43 10-1,2
10-h,
IB-3
GH1423V | JDB3D ouTPUT OFF ON | 1201008D 43 10-1,2
10-5,
1E-3
GH1k24V | JDB3A OUTPUT OFF ON | 1201048¢C 43 10-1,2
-5,
LE-3
GH1425V | JDA3B OUTPUT OFF ON | 1201048D 43 m-i,a
10-4,
LE-3
GH1426V | JDB2U OUTPUT OFF ON | 1201008E 43 10-1,2
-5,
LE-3
GH1L2TV | JDA2D OUTPUT OFF oN | 1201008F 43 w-i,z
0=
LE-2
GH1428V | JDA2A OUTPUT OFF ON | 1201048E 43 10-1,2
Lo-4,
1E-3
GH1429V | JDB2L OUTPUT OFF ON | 12010L8F L3 10-1,2
10-5,
1E-2
GH1L 30V | JDALU OUTPUT OFF oN | 1201008G 43 10-1,2
10-4,
LE-2
GH1431V | JDBID OUTPUT OFF oN | 12010084 43 10-1,2
- 10-5,
LE~2
GH1k32V | JpALP ouTPUT OFF ON | 1201048G 43 0-1,2,
10-4
GH1433V| JDB1L OUTPUT OFF ON | 1201048H 43 10-1,2
LE-3 .
10-5
GH1455V | YAW ATT ERR TEG ~-12 +12 | 1007102 |4 2] 3 7 30C} Lo-1, 123, 1137
LP-21
GH1456V | PITCH ATT ERR DEG -12 +12 | 1016101 | & 213 sy 30c| Lo-1, 1123, 1137
LP-21
GH1LSTV| ROLL ATT ERR &G -12 +12 11030101 | & 2|3 (oY 30¢| w-1, 123, 137
1P-21
GH1461V | RGA YAW RATE DEG/ | -25 +25 | 1103034 |10 3]s n ocf{ w-1,2 [ 1123, 1137
SEC 10-4,5,
LP-21
GH1462V | RGA PITCH RATE DEG/ -25 +25 [ 110k034 J1o 3]s T1 3oc| Lw-1,2,| 123, 137
SEC Lo-4,5,
LP-21
GH1463V | RGA ROLL RATE DEG/ | -25 +25 | 1105034 |10 3]s |1 T 3oc| w-1,2,| 1123, 1137
SEC 10-b,5
LP-21
GH1603X | WIDE DIBND SEL NAR WIDE | 1047096F| 1 11 L | 50 0w-1, 137
LE-3
GH1621X | AGS SEL PGNS AGS ]1029098D1] 1 {1 Lk 150 0-1,2,| 1137, 1123
LE-3
GH1628X | ROLL PLSD/DIR our IN |1033096H{ 1 1|1 | 50 LE-3 123
GH1629X | PITCH PLSD/DIR our IN {10330968G} 1 1|1 L |50 LE-3 1n,23
GH1630X | YAW PLSD/DIR our IN | 1033098F} 1 1} 1 W o150 LE-3 neas3
GH1641X | AGE MODE AUTO OFF OF | 1037098a} 1 i1 L 150 | LE-3 1123
GH1642X | AGS MODE ATT HOLD OFF ON |1037098B | 1 11 L | 50 LE-3 123
GH16L43X | PGNS MODE AUTO OFF ON | 10370988 | 1 1)1 4L | so 1E-3 1123, 1137
GHI6LLX | PGNS MODE ATT HLD OFF ON | 1037098D | 1 11 by |50 1E-3 123, 1137
GH1893X| X TRANS OVERRIDE ON OFF | 1047098E | 1 1f1 s 150 LE-3
GH1896X | UNBAL CPLS NO YES | 1037098C | 1 1}1 Lk | s0 1E-3
GI3301T| ASA TR °F 20 200 1018005 |1 .2).2 T 23 LP-T
GI3305X | AGB WARMUP OFF ON | 1033098E| 1 1j1 us | s0
GI3306X | AGS STBY OFF ON |1033098D| 1 1} s 150
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TABLE IV.- LUFAR MODULE TELEMETRY DATA SUMMARY - Continued

Measurement PCM Strip
MSFN format
Summary analog chart
Approximate i::ﬁ:g Semple rates, S/5 TWX tabs and | record | Primary MSK number
Number Title Unit Range number plots setup
Lov | High T12]3] s15]6[7]8][9] 10 ST [sp | Pumber
GLOLOOX | 0SC FAIL DETCT NO YES | 1009098A( 1 2)2 L6 | so LE-b 1001
GLOLOLV | CAL 85 PCT vDC 0 5 }1103099 ;1 .11 T0 2k LP-8 1001
GLOLO2V | CAL 15 PCT vDC 0 S | 1104099 {1 111 T0 2k LP-8 1001
GLO422V | 0SC FAIL DETCT 2 vDC 0 5 | 2044101 | 1 .22 I Lp-8 1001
GLOY423V | 0SC FAIL DETCT 3 vDC 0 5 11023037 | 1 212 24 p-8 1001
GL4026X | CES AC POWER FAIL NO YES | 1001098H| 1 1|1 u6 | 51 LE-4
GL4027X | GES DC PWR FAIL NO YES | 1009098G| 1 1{1 46 |51 LE-k
GLLO28X | AGS PWR FAIL YES NO | 1009098F} 1 1|1 46 | 51 LE-4
GLLOLTX { EPS BATTERY CAUT YES KO | 1009098C| 1 22 46 {50 LE-k 1001
GLLOSUX | C W PWR FAIL YES NO | 1009098E| 1 1|1 L |51 LE-4 1001
GLU069X | MASTER ALARM ON YES O |1009098D| 1 1|1 46 |51 LE-4 1001, 1468
GL8275T | RTG CASK SHLD TEMP °F -200 500 11047005 | 1 Wk 24 -8 1310, 1051, 1001
GMS000X | LAND GEAR DEPIOY O YES | 1045098H| 1 if1 46 | 50 LE-k 1001
GN7521X | LR RANGE BAD no YES | 1002098H] 1 {1 46 151 [ LE-b
GNT755TX | LR VEL BAD (0] YES | 1002098G{ 1 1|t 6 |51 LE-4
GNT563T | LR ANT TEMP °F -200 200 | 1043005 | 1 Jdfa T 2k -8 1137
GNT621X | RR NO TRACK TRK NTRK | 1002098 | 1 1(1 46 | s1 LE-k 1137
GNT723T | RR ANT TEMP °F | -200 +200 | 2009005 | 1 J1hL T 2k 1P-8 1137
GPOOOLP | APS HE 1 PRESS PSIA 4] Looo | 1040037 | 1 22 1 25A P-9 1123, 1310
GPOOO2P | APS HE 2 PRESS PSIA ] 4000 | 1025037 | 1 2|2 71 25A P-9 1123
GP0018P | APS HE REG PRESS PSIA 0 300 }1019037 | 1 .2l T 25A LP-9 1123
GPOO25P | APS HE REG PRESS PSIA 0 300 | 1010069 | 1 2.2 T1 254 LP-9 123
GPOOLIP | P BO2 HE SUPP 1 PSIA 0 4000 {21101068 | 1 1|1 25B IP-10
GPOOLU2P | P NO2 HE SUPP 2 PSIA 0 4000 | 1103065 | 1 1f1 258 LP-10
GP0318X | APS HE 1 CLSD OPEN CLSD | 1049098H| 1 BUNI 47 150 LE-4 1123
GP0320X | APS HE 2 CLSD OPEN CLSD | 1049098G| 1 1 LT | 50 LE-k 1123
GPOT18r | APS FUEL TEMP °F 20 120 | 1030069 | 1 BERL 71 258 LP-10
GP0908X | APS FUEL LOW NORM I0W | 1029100 | 1 BN 47 | 50 LE-k 1123
GP1218T | APS OX TEMP °F 20 120 | 1034037 | 1 W1l 71 258 LP-10
GP1408X { APS OX LOW NORM LOW | 1029100 | 1 1|1 b7 | 50 LE-L 1123
GP1501P | APS FUEL PRESS PSIA 0 250 |1017037 | 1 11 71 25A| 50 LP-9 1123
GP1503P | APS OX PRESS PSIA 0 250 | 1017005 | 1 1f1 71 25A| 31A| LP-9 1123
GP2010P | THRUST CHAMBER PSIA 0 150 { 1045037 { 1 25 T1 2s8{ 31 | rp-10 | 1001, 1123
PRESS
GP299TU { APS DFLTA POS A cLp/ MID |1038098F| 1 BN 48 | 50 | LE-b
' OPN
GP2998U | APS DEuy'A POS B cLp/ MID | 1038098E| 1 11 48 | 32a] LE-b
OPN 27A | S0
GQ3015P | DPS START TANK P PSIA 0 1750 | 1011069 | 1 2|2 T3 26A Lp-11 1123
GQ3018P | DPS HE REG PRESS PSIA 0 300 [1012005 | 1 22 T1 26A LP-11 1123
GQ3025P | DPS HE REG PRESS PSIA 0 300 | 1029005 | 1 2|2 ! 26A LP-11 | 1123
GQ3L35P | DPS HE PRESS PSIA 0 200 | 1002069 | 1 2|22 T 26A LP-11 1123
6Q3603Q | DPS FUEL 1 QTY PCT 0 95 | 1028005 | 1 SENY 26B| 32 | LP-12 1123
GQ360kQ | DPS FUEL 2 QTY PCT 0 95 1027027 | 1 1 1 26B | 32 LP-12 1123
GR3611P | DPS FUEL PRESS PSIA 0 300 | 1005069 | 1 11 T 26B§ 32 LP-12 1123
GQ3T18r | DPS FUEL 1 TEMP °F 20 120 | 1002005 | 1 1l 71 26A LP-11
GQ3719T | DPS FUEL 2 TEMP °F 20 120 §1031037 | 1 1) 71 26A LP-11
GR4103Q | DPS OX 1 QTY PCT 0 95 | 1043037 | 1|1}2 268 | 32 LP-12 1123
GQh104Q | DPS OX 2 QTY PCT 0 95 | 1035037 | 1 1|1 T2 26B{ 32 LP-12 1123
GQL111P | DPS OX PRESS PSIA 0 300 | 1003069 | 1 111 71 26B | 32 P-12 1123
GQL218T | DPS OX 1 TEMP oF 20 120 1001101 | 1 A 71 26A LP-11
GQU219T | DPS OX 2 TEMP OF 20 120 }1009101 | 1 YN T1 27A LP-11
GQU220T | DPS BALL VALVE °F | -200 +500 | 203037 258 LP-10
TEMP
GQLUS55X | DPS PROP LOW NORM wWW | 1038098G| 1 {1 1 47 | S0
GQ6510F | DPS TCP PSIA 0 200 | 220101k | 1 2|5 T2 26B| 32 LP-12
GQEBO6H | VAR INJT ACT POS PCT ] 100 | 1050037 | 1 1)1 71 26B| 32 LP-12 1123, 1137
GR1085Q | RCS PROP A QTY PCT 0 103.5 | 1042069 | 1 2|2 71 27A 1P-13 1123
GR1095Q | RCS PROP B QTY PCT 0 103.5 | 1038069 | 1 2|2 27A LP-13 1123
GR1101P | RCS A HE PRESS PSIA o 3500 |1033037 |1 2|2 71 27A LP-13 1123
GR1102P | RCS B HE PRESS PSIA 0 3500 | 1029069 | 1 2.2 71 27A Lp-13 1123
GR1201P | RCS A REG PRESS PSIA o 350 | 1030005 § 1 2.2 71 274 Lp-13 | 1123
GR2121T | RCS A FUEL TEMP °F 20 120 | 1018037 | 1 11 71 27A LP-13
GR21227 | RCS B FUEL TEMP °F 20 120 | 1020037 | 1 L1l 1 27A LP-13
GR2201P | A FUEL MFLD PRESS | PSIA 0 350 | 1004069 | 1 2l n 27B m-hﬂ 1123
LP-1
GR1202 | RCS B REG PRESS PSIA o 350 | 1037005 | 1 .2y.2f.2 T1 274 LP-13 1123
GR2202P | B FUEL MFLD PRESS | PSIA 0 350 | 100b4101 | 1 2.2 T 278 10—5): 1123
LP-1h,
LP-16
GR3201P | A OX MFLD PRESS PSIA 0 350 | 1006069 | 1 2021 T 27B w-hﬁ 1123
Lp-1
LP-16
GR3202P | B OX MFLD PRESS PSIA 0 350 | 1010101 | 1 .2l.2t1 T 27B L0-5]: 1123
LP-1b,
-16
GRS031X | RCS TCP BUU OFF ON | 2201006A SPECIAL PROCESSING 43 L0-5,
LE-S
GR5032X | RCS TCP A4D OFF ON | 2201006B SPECIAL PROCESSING L3 0-h,
LE-5
GR5033X | RCS TCP BLF OFF ON | 2201006C SPECIAL PROCESSING 43 o-5,
LE-5
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TABLE IV.- LUNAR MODULE TELEMETRY DATA SUNMARY - Concluded

Measurement PN Strip
NSFN format
Summary| wsnalog | chart
Approximate Loading Smple rates, S/S WX | tabs and| record | Primary MSK number
Ran, oumber number plota set
Number Title Unit 8° —
Low High 12w s[6]7 8 ]s o STD| sp | Dumber
GRSO3LX | RCS TCP ALR OFF ON | 2201006D SPECTAL PROCESSING L3 LO-4,
LE-S
GR5035X | RCS TCP A3U OFF OX | 2201006E SPECIAL PROCESS ING 43 -k,
LE-5
GR5036X | RCS TCP B3D OFF ON | 2201006F SPECIAL PROCESSING 43 o-5,
LE-S
GR5037X | RCS TCP B3A OFF ON | 22010066 SPECIAL PROCESSING 43 -5,
LE-$
GRSO38X | RCS TCP A3R QOFF ON | 2201006H SPECIAL PROCESSING u3 10-k,
LE-5
GRS5039X | RCS TCP B2U OFF ON | 2201007A SPECIAL PROCESSING b3 L0-5,
LE-S
GR50LOX | RCS TCP A2D OFF ON | 2201007B SPECIAL PROCESSING 43 LO-k,
LE-5
GRSOULX | RCS TCP A2A OFF ON | 2201007C SPECIAL PROCESSING '3 -k,
LE-5
GRSOU2X | RCS TCP B2L OFF ON | 2201007D SPECIAL PROCESSING 43 10-5,
LE-5
GRSOU3X { RCS TCP AID OFF ON | 2201007E SPECIAL PROCESSING (X LO-h,
LE-5
GRSO4LX | RCS TCP BID OFF ON | 2201007F SPECIAL PROCESSING 43 10-5,
1E-5
GRSOLSX | RCS TCP ALF OFF ON | 22010076 SPECIAL PROCESSING 43 10-4,
LE-5
GRSO46X { RCS TCP BIL OFF ON | 2201007H SPECIAL PROCESSING k3 -5,
LB-5
GR6001T | QUAD 4 TEMP °F -60 +260 | 1003005 | 1 afa n 278 -1k | 1123
GR6002T { QUAD 3 TEMP °F -60 +260 | 1010005 | 1 afala mn 278 Lp-24 | 1123
GR60O3T | QUAD 2 TEMP oF -60 +260 | 1022005 | 1 Jafa n 278 p-16 | 1123
GR60OUT | QUAD 1 TEMP °F -60 +260 | 1023005 | 1 Jafa T 278 -1k | 123
GR9609U | RCS MAIN A CLSD QPEN CLSD | 1013098F| 1 2.1 49 |51 LE-5 1123
GR9610U | RCS MAIN B CLSD OPEN ClSD | 1013098Ef 1 ..k 49 | 51 LE-5 1123
GR9613U | A/B XFEED OPEN cLSD OPEN | 10130988f 1 BT b |51 | LE-S 1123
GR9631U | FUEL INCNT A OPN CLSD OPEN | 2013098D[ 1 1.1 4 |51 LE-5 1123
GR9632U | FUEL INTCNT B OPN CLSD OPEN | 1013098¢| 1 af. ¥ |[s1 | LB-S 1123
GR96L1U | OXID INTCNT A OPN CLSD OPEN | 1013098H| 1 . ¥ sy | LE-S 1123
GR96L2U [ OXID INTCNT A OPN CLSD OPEN | 1013098G| 1 Wafa b |51 LE-5 1123
GR9661U | UA ISO CLSD OPEN CLSD | 10480981} 1 W11 L9 51 LE-5
GR9662V | LB 1S0 CLSD OPEN cLSD | 1048098 1 . W |51 | LE-S
GR9663U | 3A IS0 CLSD OPEN CLSD | 10k8098F; 1 W11 kg |51 LE-5
GR966LU | 38 ISO CLSD OPEN CLSD | 1048098E| 1 .11 k9 | 51 LE-5
GR9665U | 2A IS0 CLSD OPEN CLSD | 1048098p| 2 ala % |51 | LE-S
GR9666U | 2B 1SO CLSD OPEN CLSD | 1048098¢C 1 BIESE L |51 LE-6
GR9667R | 1A ISO CLSD OPEN CLSD | 10480988 1 BIESY L 151 LE-6
GR9668U | 1BISO CLSD OPEN CLSD | 1048098a[ 1 J).1 L {51 1LE-6
GTOLULX | DUA sTATUs 5101097 |60 49 LE-6
GTOLSL | ST ANT ELEC ASSY DEG -200 +250 | 1028101 | 1 ). 28 LP=15 1468
GT0625 | VHF RLVR B vDC 0 S | 1022037 | 1 1)1 28 wp-15 1868
GTO992B | S-BND ST PH ERROR KHZ -166 +218 | 1048037 | 1 i1 70 28 LP-15 1468
GT099 3B | S-BND XMIR PO MW -207 3604 | 1050101 | 1 1.2).2 170 28 LP-15 168
GTO994UV | S-BND RCVR SIG DBM -133 -50 | 1040005 | 1 1f 1 70 LP-1T 1468
GYOOS50X | ABORT CMD KO YES | 101%098u] 1 111 ¥ s LE-6 1001
GY0201X | ED SYS A REL XFER NO YES | 101k098c{ 1 if 2 ¥ |s1 | 1B-6 1001
GY0202X | ED SYS B REL XFER NO YES | 1014098B| 1 i ¥ |51 LE-6 1001
GY0231X | SYS A FED REL CLSD OPEN CLSD | 1014098E| 1 1 W[5 LE-6 1001
| YO232X [ 8YS B FED REL CLSD OPEN CLSD | 1014%098D} 1 1 1 ¥ |51 LE-6 1001
GT8101V | EVCS 1 CAL O PCT vDC [J 5 5151 1310
GT8102V | EVCS 1 CAL 100 PCT | VDC 0 S afa 1310
GT8110P | PLSS FEED NO 1 H20 | PSIA 4 S Sl 34A wp-23 | 1310
GT8124J | EXG NO 1 vDC 0 S LP-25
GT8140C | PLSS BATTERY CUR- ANP [ 10 11 3k LP-23 1310
RENT NO 1
G811V { PLSS NO 1 BATTERY | VDC 12 20 21l 3kA P-23 | 1310
GT81SLT | LOG H2O INLET NO 1 °F ko 90 51y 348 p-23 1310
GT8168P | PGA G2 NO L PSIA | 2.5 B b I 348 =23 | 1310
GT8170T | PLSS 1 SUB 02 OUT °F Lo 90 215 34B LP-23 1310
GTBL75P | PLSS 1 (02 PARTIAL [ MMHG [\ 30 W 3¢ P29 1310
PRESSURE
GT8182T | PLSS 02 SUPPLY NO ) PSIA 0 1100 .2[.5 3k =23 | 1310
GT8196T | LCG H20 DELTA T °F [J 15 Sl 34B LP-23 1310
GT8201V | EVCS 2 CAL O PCT vDC 0 H ). 1310
GT8202V | EVCS 2 CAL 100 PCT | VD¢ 0 s {1 1310
GTB210P | PLSS NO 2 FEED H20 | PSIA 0 S 5] 1 3% W23 | 130
GT82W | EKG NO 2 vDC 0 S =25
GTB2LOC | PLSS BATTERY CUR- AMP 0 10 1 1 3% w-23 1310
RENT NO 2
GTB2L1V | PLSS NO 2 BATTERY | VDC 12 20 =2].5 34A LP-24 1310
GTBISUT | LCG HOO IRLET NO 2| °F 4o 90 K] DY 348 LP-24 1310
GTB268P | PGA 02 N0 2 PSIA | 2.5 5.0 FUIBY 3LB P2k 1310
GT8270T | PLSS 2 SUB G2 OUT °F 40 90 2.5 348 w24 | 1910
aT8275p | PLSS 2 coo NNHG 0 30 ) 3%C LP-25 1310
PARTIAL PRESSURE
GT8282P | PLSS 02 SUPPLY NO J PSIA 0 1100 2.5 ELYY w2k | 1010
QT8296T | LOG H2O DELTA T °r [ 15 B .52 348 P-24 | 110
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TABLE V.- COMMAND AND SERVICE MODULE TELEMETRY SUMMARY

Measurement PCM Strip
MSFR format
- - Summary analog chart
Approximate Losding Sample rates, S/8 TWX ~|tabs and | record | Primary MSK number
Number Title Unit Range number plots set\;p
Low High 1] 2i3t x| si6|rlsl9lr0 s |sp | BURUET
CA18207 | TEMP CREW HS ABL °F -260 +83 1022084 | 1}.1 1 Q1) .1} 3,5 1 CcP-1 hol
SUR 10C 1A
CA1821T | TEMP CREW HS ABL °F -260 +830 102k052 | 1f.1 .1 11| .1 3,5 1 CP-1 Lok
SUR LOC 4A
CA1822T { TEMP CREW HS ABL °F -260 +830 102s084 | 1}.1 .1 A1) .1} 3,5 1 CP-1 b0k
SUR 10C TA
CA1823T | TEMP CREW HS ABL °F -260 +830 1027052 | 1].1 1 a1l o3s 1 CP-1 Lol
SUR LOC 10A
SA1830T | TEMP SM SKIN °F -109 +264 1014052 | 1 5 Alrf.s] 3,5 2A cp-2 Lok
SURF LOC 1A
SA2377T | TEMP BAY 2 OX °F -100 +200 10k8os52 | 1}.1 1 AL1f.1] 3,5 2A CP-2 kol
TANK SURFACE
SA2378T | TEMP BAY 3 OX °F -100 +200 1046084 | 1].1 .1 11l .1} 3,5 2A cp-2 Lok
TANK SURFACE
SA2379T | TEMP BAY 5 FUEL °F | -100 | +200 10k7052 | 1§.1 1 afay.a] 3,8 2A cP-2 40k
TANK SURFACE
SA2380T | TEMP BAY 6 FUEL °F -100 +200 1ok7o8k | 1f.1 .1 afaal.af 3,5 24 cp-2 Lok
TAKK SURFACE
SC0030Q | QUANTITY H2 TANK 1 | PCT 0 100 10k7126 | 1%.1 .1 s [ kp cr-8 613
SC0031Q | QUANTITY H2 TANK 2 | PCT ] 100 1048116 | 1].1 .1 A5 .1 4 LD cp-8 613
$C0032Q | QUANTITY 02 TANK 1 | PCT 0 100 1okm16 | 1].1 1 105t .1 4 LB CP-6 613
SC0033Q | QUANTITY 02 TANK 2 | PCT [¢} 100 101k116 | 1].1 1 L1051 .1 N 4B CP-6 613
SCO037TP | PRESS 02 TANK 1 PSIA 50 1050 1050116 { 1}.2 2 505 .2 4 4B CP-6 613
SC0038P | PRESS 02 TANK 2 PSIA 50 1050 1022116 | 1§.2 .2 S511f.2 4 LB CP-6 613
5C0039P | PRESS H2 TANK 1 PSIA 0 350 1012116 | 1y.2 2 sliy.2| b up cp-7 613
SCOCLOP | PRESS H2 TANK 2 PSIA 0 350 1013116 | 1f.2 2 5{1].2 L 4D cp-8 613
SCOOLLT | TEMP 02 TANK 1 °F -325 +80 1018116 | 1.1 .1 L1].5] .1 4 Le CP-T 613
SCO0L2T | TEMP 02 TANK 2 °F -325 +80 1019116 | 1.1 .1 1.5 .1 4 he cP-1 613
SCOOL3T | TEMP H2 TANK 1 °F -h25 -200 1020116 | 1}].1 By st 4 Lp cp-8 613
SCOOLLT | TEMP H2 TANK 2 °F | -k25 -200 1021116 | 1{.1 .1 Af.s).1 4 LD cP-8 613
5C0051Q { QUANTITY 02 TANK 3 | PCT 0 100 1105041 | 1].1 1 BEBEEST 4 LB CP-6 613
SC0053P | PRESS 02 TANK 3 PSIA 50 1050 | 1105012 | 1].2 2 2.2 .2 b LB cp-6 613
SC0055T | TEMP 02 TANK 3 °F -325 +80 1028116 ) 1}.1 1 Al i is, cP-7 613
c
SCO069P | PRESS 02 TANK 2 PSTA 50 1050 10208k | 1].2 2 202 .2 L 4B cp-6 613
and 3 MANIF
SCOO0TOT | TEMP 02 TARK 1 °F -300 +600 1036116 | 1].1 1 1.1 .1 4 2B, CP-T 613
HEATERS ke
SCOOTLT | TEMP 02 TANK 2 °F | -300 | +600 1037116 | 1].1 1 1fa].1 L 2B, CP-7 613
HEATERS 4C
SCO072T | TEMP 02 TANK 3 °F | -300 | +600 1045116 | 1].1 1 1.1] .1 4 2B, cP-7 613
HEATERS ic
CCO175T | TEMP STATIC °F 32 248 1029084 | 1}.1 1 a5 3 3A cP-3 518
INVERTER 1
CCOLT6T | TEMP STATIC °F 32 248 1030052 | 1{.1 a1 L1.5 [ .1 3 3A CP-3 518
INVERTFR 2
CCOLTTT | TEMP STATIC °F 32 248 1030084 | 1.1 2 11.51.1 3 3A CP-3 518
INVERTER 3
CCO200V | AC VOLTAGE MAIN VRMS 0 150 1105011 {10}.2 .2 1o 2l1].2 3 3B cP-b 518
BUS 1 PHASE A
CC0203V | AC VOLTAGE MAIN VRMS [¢] 150 1102074 (10].2 .2 ho 2| 1.2 3 3B CP-4 518
BUS 2 PHASE A
CCO206V { DC VOLTAGE MAIN voe 0 b5 1102075 |10j.2 .20 201].2 3 3B CP-b 518
BUS A
CCO207V | DC VOLTAGE MAIN vDC 0 45 1102076 (0.2 .2 po .2l1].2 3 3B cP-h 518
BUS B :
CCO210V | DC VOLTAGE BAT- vDC 0 45 1103073 (10}.2 .2 10 212 3 3B CP-4 518
TERY BUS A
CCO211V | DC VOLTAGE BAT- vDC 1 L5 1103075 |10].2 .2 ho 211 .2 3 3B cp-4 518
TERY BUS B
€C0215C | DC CURRENT BATT AMP 0 5 1103009 | 5.1 2 .2l1}.2 3 3A CP-3 518
CHARGER OUT
€C0222C | DC CURRENT AMP o 100 1103010 {10{.2 2105 2l1].2 3 3a cp-3 518
BATTERY A
CC0223C | DC CURRENT AMP 0 100 10k009 [20}.2 215 .2l1t.2 3 3A CP-3 518
BATTERY B
€Co224cC | DC CURRENT AMP 0 100 100310 | 5].2 .2 2(1].2 3 34 cp-3 518
BATTERY C
5C0230V | DC VOLTAGE, SM vDC 0 45 1201090 | 1}.2 2 2l.2].2 3 3B CP-4 518
BATTERY
€C0232V | DC VOLTAGE BAT- \ply 0 ks 1103011 |10{.2 2105 2f1].2 3 3B cP-b 518
TERY RELAY BUS
SC2066P { 02 PRESSURE FC 1 PSIA 0 15 1102108 | 1.2 .2 211 .2 3 LE CP-9 518
REGULATED
SC2067P | 02 PRESSURE FC 2 PSIA 0 75 noan3 | i}.2 2 201} .2 3 LE CP-9 518
REGULATED
SC2068P | 02 PRESSURE FC 3 PSIA 0 75 102121 | 1.2 2 211 .2 3 LE CP-9 518
REGULATED  °
5C2069P | H2 PRESSURE FC 1 PSIA 0 75 102122 | 1f.2 .2 2{1].2 3 LE CP-9 518
REGULATED
SC2070P | H2 PRESSURE FC 2 PSIA 0 75 102123 | 1].2 .2 .2l1).2 3 LE CP-9 518
REGULATED
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Measurement PCN Strip
MSFE format Summary | analog chart
Approximate m:s Sample rates, 5/S TWX tabs and | record | Primary MSK number
Rumber Ttle Unit Range number plots setup
Low High 1[2]3]u]sl6l7]8lo {20 STD [sp | Pumber
SC2071P | H2 PRESSURE FC 3 PSIA 0 75 1102124 | 1[.2 .2 201 .2 3 YE CP-9 518
REGULATED
SC2081T | TEMP FC 1 COND °F 145 250 1017116 | 1].1 11 A5 ] 3 4G CP-11 518
EXHAUST
SC2082T | TEMP FC 2 COND °p s 250 |1oM116 | 1[.1 11 alstlat 3 4G cp-11 | 518
EXHAUST
§C2083T | TEMP FC 3 COND oF 145 250 | 1023116 | 1[.1 11 als]af 3 ue cp-11 | 518
EXHAUST
8C2084T | TEMP FC 1 SKIN °p 80 550 1024116 | 1l .1 2145 | .1 3 [’ cp-11 | 518
§C2085T | TEMP PC 2 SKIN °rF 80 550 | 1025116 | 1].1 .1 alslaa} o3 46 cp-11 | 518
$C2086T | TEMP FC 3 SKIN °F 80 550 1026116 | 1}.2 1 afs |a 3 LG cp-11 | 518
SC2087T | TEMP FC 1 RADIATCR | °F -50 | +300 |10L2116 | 1{.1 .1 215 ). 3 Ly cp-12 | 518
OUTLET
SC2088T | TEMP FC 2 RADIATOR °F -50 +300 1043126 | 1.1 .1 A5t 3 ) CP-12 518
OUTLET
§C2089T | TEMP FC 3 RADIATOR °F -50 +300 1044116 | 1.1 1 )5 .2 3 L4 cP-12 518
OUTLET
8C2090T | RAD INLET TEMP FC 1| °F -50 +300 10kk052 | 1.1 1 25 3 0] cp-12 | 518
8C2091T | RAD INLET TEMP FC 2| °F -50 +300 10kk084 { 1.1 .1 BERRESS 3 LH CP-12 518
SC2092T | RAD INLET TEMP FC 3| °F -50 +300 1023052 | 1.1 .1 105 .1 3 LH cp-12 518
$C2113C | DC CURRENT FC 1 AMP (] +100 1103012 (10[.5 .5 110 S511].5] 3,4 LA CcP-5 518
OUTLET
5C2114C | DC CURRENT FC 2/SM | AMP 0 100 1103043 [10[.5 .5110 S1l.5) 3,k LA CP-5 518
BATTERY
SC2115C | DC CURRENT FC 3 Flig 0 100 1103044 |10[.5 .5110 Slr[.5] 3,4 LYY CP-5 518
QUTPUT
SC2139R | FLOW RATE H2 FC 1 LB/HR 0 .2 1103017 | 1f.2 .2 2(1].2] 3.4 Ly cpP-10 | 518
SC2140R | FLOW RATE H2 FC 2 LB/HR 0 .2 1103025 | 1{.2 .2 201 .2 3,4 ) 4 CP-10 518
SC21L1R | FLOW RATE H2 FC 3 LB/HR o 2 1203026 | 1].2 .2 2 1].2] 3,4 LF cp-10 | 518
SC21L2R | FLOW RATE 02 FC 1 LB/HR| 0 1.6 1103027 | 1[.2 .2 21f.2] 3,8 LF CP-10 518
SC2143R | FLOW RATE 02 FC 2 LB/HR| 0 1.6 1103028 | 1].2 .2 201 ).24 3,4 LF CP-10 518
SC2LUUR | FLOW RATE 02 FC 3 LB/HR 0 1.6 11030k | 1[.2 2 20129 3,4 LF cp-10 | 518
$C2160X | PH FACTOR WATER NORM HIGH 1105066Af 1] 1 1 1|1(.5 3 1|10 CE-1 518
COND FC 1
SC2161X | PH FACTOR WATER NORM | HIGH 1105066B| 1] 1 1 111].5 3 1 |0 |- 518
COND FC 2
SC2162X | PH FACTOR WATER NORM HIGH 1105066C| 11.5 1 1{1] 1 3 1 ]10 CE-1 518
COND FC 3 ' . .
€C2962C | CSM TO LEM CURRENT | AMP 0 10 1102042 [10(.1 )5 adf1fa 3 La CP-5 518
MONITOR
CDOOOSY | DC VOLTAGE PYRO vDC 0 Lo 1101028 { 51.5 .5 Sl 3 11 cp-27 | 518
BUS A
CDOOO6V | DC VOLTAGE PYRO vDC 0 4o 1101017 | 5[.5 .5 Sl 3 11 cP-27 518
BUS B
CD0023X | CM-SM RELAY CLOSE A SEP 110L067A] 1] 1 1 1f1| 1 2 |10 CE-1
CDOO24X | (M-SM SEP RELAY SEP 110L068A} 1} 1 1 1j1f 1 2 |10 CE-1
CLOSE B
€D0123X | SLA SEPARATION SEP | 1104067E| 1| 1 1 111} 1 2 (10 |cE
RELAY A
CDO12kX | SLA SEPARATION SEP 1104068G| 1| 1 1 1|1} 1 2 10 | cE1
RELAY B
CD0130X | HAND CONTROLLER ABORT | 1103065C| 1] 1 1 1(1].5 2 10 |cE-)
INPUT A
CDO131X | HAND CONTROLLER ABORT | 1103065F| 1| 1 1 1f{1].5 2 (10 |cE1
INPUT B
CD0132X | EDS ABORT LOGIC VOTE/ ARM 1103066A( 1| 1 1 1{1{.5 2 |1 CE-1
INPUT NO 1 OFF
CDOL33X | EDS ABORT LOGIC VOTE/ ARM | 1103066B| 1| 1 1 111].5 2 110 |CE-
INPUT NO 2 OFF
CDOY34X | EDS ABORT LOGIC VOTE/ ARM 1103066D} 1} 1 1 1{1].5 2 110 CE-1
INPUT NO 3 OFF
€DO135X | EDS ABORT LOGIC ABORT | 1103065G{ 1] 1 1 1{1].5 2 [10 jceE2
OUTPUT A
CD0136X | EDS ABORT LOGIC ABORT | 1103065D§ 1| 1 1 1|1].5 2 |1w CE-1
OUTPUT B
CDOLT0X | RCS ACTIVATE SIG A ENABLE | 1104067C{ 1| 1 1 111} 1 2 f10 |cE-1
CDO1T1X | RCS ACTIVATE SIG B ENABLE | 1104068C) 1| 1 1 1{1] 1 2 |10 |cCE-1
CDO1T73X | (M RCS PRESS SIG A PRESS | 1104067Gf 1] 1 1 1|11 2 |10 CE-1
CDOLThX | CM RCS PRESS SIG B PRESS | 1104068E{ 1| 1 1 111 2 {10 |cE1
CD0200V | DC VOLTAGE LOGIC vDC 0 4o 1101027 | 5|.5 .5 50141 3 1 CP-27 518
BUS A
CD0201V | DC VOLTAGE LOGIC vDC [ 4o 1101025 | 5.5 5 BRSPS 3 1 cP-27 518
BUS B
CD0230X | WD HS JETTISON A JETT | 1104097A| 1] 2 1 1i1] 1 2 [10 |cE-1
CD0231X | FWD HS JETTISON B JETT 1104099E| 1 1 1 1{1] 1 2 |10 | cE1
CD115kX | CSM-LEM LOCK RING SEP | 1103067F| 1] 1 1 1{1}1 7 |10 |cE-b
SEP RELAY A
CD1155X | CSM-LEM LOCK RING SEP 1103067G| 1| 1 1 1({1] 1 7 |0 {cE-k
SEP RELAY B
CE0OOOLX | DROGUE DEPLOY RELAY DEPLOY | 1105067A| 1] 1 1 1{1|1 3 jJ10 |cE-1
CLOSE A
CE0002X | DROGUE DEPLOY RELAY DEPLOY | 1105068Ff 1| 1 1 1|2 Ll 3 {10 |cE2
CLOSE B




TABLE V.- COMMAND AND SERVICE MODULE TELEMETRY SUMMARY - Continued

Measurement PCM Strip
Loading s Mi:n r::::ats/s Summary | enslog | chart
Approximate Dober amp s WX tabs and | record |Primary MSK number
Number Title Unit Range number | plots :\ﬁ'ﬁ,
Low High " 1 2|3 u]s|é6f7|8]9]10 STD | SP
CE003X {MAIN CHUTE DEPL DRG DEPLOY | 1105067 | 1] 1 1 {1} 1 3 j10 CE-1
REL RLY A
CEOOOUX | MAIN CHUTE DEPL DRG TEPLOY | 1105068¢C | 1| 1 1 {1} 1 3 |10 CE-1
REL RLY B
CE0321X | MAIN CHUTE DISCON- DISC | 1105067E | 1} 1 1 1j1} 1 3 |10 CE-1
NECT RELAY A
CE0322X | MAIN CHUTE DISCON~- DISC | 11050681 |1{ 1 1 1j1] 1 3 {10 CE-1
NECT RELAY B
CFO0Q1P | PRESSURE CABIN PSIA ] 17 {1002116 |1].2 .2 211 4 5B cP-1k 613
CFO002T | TEMP CABIN °F 4o 125 [ 1043084 |1f.1 1 AR5 L 5B CP-1k Lok, 613
CFO003P | PRESS 02 SUIT TO IN -5 +5 11102009 |1f.2 .1 afi]a b 5D cp-16 | 613
CABIN DIFF H20
CFOOO05P | PRESS CO2 PARTIAL MM HG 0 +23 | 1001116 j1|.1 1 W15 .1 4 SB CP-14 613
CFO006P | PRESS SURGE TANK PSIA 50 1050 |1101012 |1{.2 2 2(1) .2 Y 58 cp-14 | 613
CFO008T | TEMP SUIT SUPPLY °F 20 95 | 1015116 1.1 .1 s Y SB CP-14 613
MARIF
CFO009Q | QUANTITY WASTE PCT [ 100 |{1003116 |1f.1 .1 Afs[.a] b 5B cp-1h | 613
WATER TANK
CFQ010Q | QUAN POTABLE H20 PCT 0 100 |1027116 }1}.1 .1 1050 .1 & SB CP-14 613
TANK
CF0012P | PRESS SUIT DEMAND PSIA [ 16 11101009 {1f.2 .2 2)1f.1 4 5D CP-16 613
REG SENSE
CFOQ15P | PRESS SUIT COM- PSID ¢} .9 | 1101010 [1l.2 2 201 b 5D CP-16 613
RESSCR DIFF
CFOOL6P |PRESS GLYCOL PUMP | PSIG 0 59 | 1111011 f1f.2 .2 =2 I S N 5D CP-16 | 613
OUTLET
CFOOLTT | TEMP GLYCOL EVAP °F 20 95 | 1045052 }1].2 .1 2021 4 5C CP-15 613
OUTLET STEAM
CFO018T | TEMP GLY EVAP °p 25 75 | wokné 1)1 .1 L1[.5] .1 [ 54 CP-13 613
OUTLET LIQUID
CF0019Q |QUANTITY GLYCOL PCT [} 109 | 1101044 1.1 .2 2050 . L SA CP-13 613
ACCUM
CF0020T | TEMP SPACE RADI- °F -50 +100 | 1005116 [1].1 1 absflr) s SA CcP-13 | 613
ATOR OUTLET
CFOO34P |BACK PRESS GLYCOL | PSIA o .25 [1002052 |1|.2 .2 211 5A cp-13 {613
EVAPORATOR
CFO03SR | FLOWRATE ECS 02 LB/HR .2 1.0 [1101049 {1].2 .2 2051 .1 | 3,4 5D CP-16 613
CFOO36P | PRESS OUTLET 02 PSIG [} kg | 1102073 f1|.2 .2 201 . b SD CP-16 613
REG SUPPLY
CFOO70P | PRESS SEC GLYCOL PSIG [} 59 | 110504k |1}.2 .2 21 .1 L 5C CP-16 613
PUMP OUTLET
CFOO71T |TEMP SEC EVAP °F 25 75 | 1104041 f1|.1 .1 .15 .1 i 5C cP-15 613
OUTLET LIQUID
CF0072Q |QUANTITY SEC GLYCOL | PCT 0 102 | 1104075 {1|.1 .1 105 .1 L 5¢ Cp-15 | 613
ACCUM :
CFO073P |PR SECONDARY EVAP [ PSIA 0 .25 | 100308s |11 .1 als|.aa| b sc cP-15 | 613
OUT STEAM
CF0120P |PRESS H20 AND PSIA 0 50 | 103Lo8k |1f.2 .2 201} . b SA CP-13 | 613
GLYCOL TANKS
CFOL5TR RATE GLYCOL FROM LB/HR| 112 300 | 1103057 (1.2 .2 201 .1 k& 5D CP-16 613
THERMAL LOAD
CFO181T |TEMP GLYOOL EVAP °F 35 100 §103k0s2 |1|.1 .1 [T ISt 4 5A CP-13 | 613
INLET
SFO260T | TEMP PRIMARY RADI- °F 55 120 { 1016116 j1{.1 .1 5] . 4 S5A CP-13 613
ATOR INLET
SF0262T | TEMP SECONDARY °F 55 120 |1029116 |1{.1 .1 0.5 .1 b 5G CP-15 613
RADIATOR INLET
SF0263T |TEMP SEC RADIATOR °F 30 70 | 1030116 |1{.1 .1 1[5 4 5C CP-15 613
OUTLET
SF0266X | RADIATOR FLOW CONT SYS 1 | sYs 2 | 1101098H | 1| 1 1 1)1} 1 b L |10 CE-2 613
5YS 1 OR 2
CFOL6OT |TEMP URINE DUMP °F 0 100 | 1038116 |1j.1 .1 1.5 .1 b SC CP-15 613
NOZZLE
CFOLE1T | TEMP WASTE WATER °F 0 100 { 1028052 {11.1 1 A5 o8 5C cP-15 | 613
DUMP NOZZLE
CGL0LOV |120 VDC PIPA SUPPLY | VDC 85 135 | 102808 |1}.1 .2 2411.5 3 6 CP-17
DC LEVEL co-3
CG1110V |2.5 VDC TM BIAS vDC 0 5 | 1046126 |11.5 1 1|1 1} 6 6 CP-17
co-3
CG1201V | IMU 28V .8KC 1 PCT | VRMS 0 30 | 1031052 j1i[.2 .2 201 .2 6 6 CP-17
co-3
CG1331V 3.2 KC 28 V SUPPLY | VRMS 0 32 | 1029052 |1].2 .2 2i10.21 6 6 CP-17
co-3
CG1513X |28 V IMU STANDBY OFF STBY | 11:03067B |1| 1 1 1|11 9 |20 CO-E.
CE-
C61523X [28 V CMC OPERATE OFF OPR | 1103067C |1] 1 2 11| 1 9 | 10 co-i,
CE-
CG1533X {28 V OPTX OPERATE OFF OFR 1103067D | 1| 1 1 11| 1 9 |10 co-s,
CE-
CG2112V [IG 1X RESOLVER OUT- | VRMS | -21 +21 | 1102060 |5/(.5 1 1({1] 1] 6 9 {128 |c0-3
PUT SIN
CG2113V {IG 1X RESOLVER OUT- | VRMS | -2t +21 {10208 [51].5 1 11| 1} 6 12 | co-3
PUT (0S
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Measurement P Strip
MSFE format Swumary | snalog chart
Approximate Loading Sample rates, 5/S T™X tabs and | record | Primary MSK number
Range nunber number plots setup
Number Title Unit
Low High i[2]3Tv]s|el7]8]9 |20 STD| sp | dunber
©G2117V | 1GA SERVO ERROR IN | VRMS -3 +3 | 1201014 | s}|.5 1 1[r].5) 6 128 | co-3
PHASE
€G2142V | MG 1X RESOLVER OUT-| VRMS | -21 +21 11102089 | 5.5 1 {1l 1] 6 12a | co-3
PUT SIN
CG2143V | MG 1X RESOLVER OUT-| VEMS | -21 +20 | 1102090 | 51].5 1 1]1] 1] 6 12a | co-3
PUT COS
CG214TV | MGA SERVO ERROR IN | VRMS -3 +3 [ 1201013 | 5].5 1 1l1].5] 6 12B | €0-3
PHASE
CG2172V | 0G 1X RESOLVER OUT-| VRMS | -21 +21 | 102091 | 5.5 1 1{1j1] 6 12a | €0-3
PUT' SINE
CG21T3V | 0G 1X RESOLVER OUT-| VRMS | -21 +21 | mo2092 | 5|5 1 11| 1] 6 12a | c0-3
PUT COS
CG2177V | 0GA SERVO ERROR VRMS -3 +3 | 1201015 | sl.5 1 11 6 128 | co-3
IN PHASE
€G2300T | PIPA TEMPERATURE °F +119 +1k0 | 1032116 | 1}.1 .1 11| 6 6 cP-17 0683
c0-3
CG37T21V | SHAFT CDU DAC OUT- | VRMS -12 +12 | 1102058 | 5/].2 1 1§51 5 6 12A | cO-3 0683
PUT
©G3722V | TRUNNION CDU DAC VRMs | -12 +12 | 1102059 { 5].2 1 1lsp5s] 6 124 ) co-3 0683
OUTPUT
CG5040X | QMC WARNING WARN 11030994} 1{.5 1 1|1] 2 9 |10 co-i.
CE~
CH3500H | FDAI CM/SM ATT DEG -5 +5 | 5101062 | 5].5 1 1|s5)s5] 6 8 | co-1 0683
ERROR PITCH -15 +15
CH3501H { FDAI CM/SM ATT DEG -5 +5 | 5101063 | 5.5 1 1|5} 5 6 138 | co-1 0683
ERROR YAW -15 +15
CH3502H | FDAI CM/SM ATT DEG -5 +5 | 1201016 | 5].5 1 1111 6 13B | 0-2, 0683
ERROR ROLL -15 +15 co-1
CH3503R | FDAI SCS BODY RATE | DEG/ -1 +1 | 1201021 | 5)].5 1 1{s |3l 6 13a | 0-2, | 0683
PITCH SEC -5 +5 ~1,-5
-10 +10
CH350L4R | FDAI SCS BODY RATE | DEG/ -1 +1 | 1201022 | 5}.5 1 1|51 3 6 13a | co-2, 0683
YAW SEC -5 +5 -1,-5
-10 +10
CH3505R | FDAI SCS BODY RATE | DEG/ -1 +1 | 1201023 | 5].5 1 11511 6 134 | co-2, 0683
ROLL SEC -5 +5 -1,-5
-50 +50
CH351TH | GIMBAL POSITION DEG -4 +4 | 120102k | 5].5 1 1515 6 13B | co-2, 0683
PITCH 1 OR 2 co-5
CH35184 | GIMBAL POSITION DEG -l +4 | 1201046 | 5)|.5 1 1|55 6 138 | co-2, 0683
YAW 1 OR 2 €o-5
CH3546X | RCS SOLENOID ACT FIRE/ ARM 22010184 5 co-1,
€3/13/X OFF CE-2
CH354TX | RCS SOLENOID ACT FIRE/ | ARM | 22010188 S co-1,
A/2b /X OFF CE-2
CH3I548X | RCS SOLENOID ACT FIRE/ | ARM | 2201018¢C 5 co-1,
A3/23/-X OFF CE-2
CH3549X | RCS SOLENOID ACT FIRE/ | ARM | 2201018D 5 co-1
ch/2k/-x OFF CE-2
CH3550X | RCS SOLENOID ACT FIRE/ | ARM | 2201018 5 co-1,
D3/25/X OFF cE-2
CH3551X | RCS SOLENOID ACT FIRE/ | ARM | 2201018F 5 co-1,
BY4/26 /X OFF CE-2
CH3552X | RCS SOLENOID ACT FIRE/ | ARM | 22010186 5 co-1,
B3/15/-X OFF CE-2
CH3553X | RCS SOLENOID ACT FIRE/ | ARM | 2201018H 5 co-1,
Dh/16/-X OFF CE-2
CH3554X | RCS SOLENOID ACT FIRE/ | ARM | 2201019A s co-1,2
B1/11/2 OFF CE-2
CH3555X { RCS SOLENOID ACT FIRE/ | ARM | 2201019E 5 co-1,2
D2/22/Z OFF cE-2
CH3556X | RCS SOLENOID ACT FIRE/ | ARM | 2201019F S 00-1,2
D1/21/-2 OFF CE-2
CH355TX | RCS SOLENOID ACT FIRE/ { ARM | 2201019B S €0-1,2
B2/12/-2 OFF CE-2
CK3558X | RCS SOLENOID ACT FIRE/ | ARM | 22010196 5 €o-1,2
(3 %)4 OFF CE-2
CH3559X | RCS SOLENOID ACT FIRE/ | ARM | 2201019C s co-1,2
2/ OFF ce-2
CH3560X | RCS SOLENOID ACT FIRE/ | ARM | 2201019D S €0~1,2
a/-y OFF
CH3I561X | RC3 SOLENOID ACT FIRE/ | ARM | 2201019H 5 m-1,2
A2/-Y orrF cE-2
CH35T4X | TRANSLATIONAL OFF ON 110L067D| 1| 1 1 111 6 | 10 cE-3
CONTROLLER +X CMD|
CH3575X | TRANSLATIONAL OFF oN 110k067F( 1} 1 1 111 6 |0 CE-3
COXTROLLER -X CMD
CH3STEX | TRAMSIATIONAL oFF o] 1104067H{ 1] 2 1 1111 6|10 | cr3
CONTROLLER +Y CMD!
CH3STTX| TRANSLATIONAL orr on 1104068p| 1] 1 1 1|1] 1 6 )10 | cx-3
CONTROLLER -Y OND
CH3I578X | TRANSLATIONAL orr on nokos8H| 1} 2 1 11} 1 6|10 | cx-3
CONTROLLER +Z OMD|
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‘Measurement PCM Strip
MSPN format
Summary | analog chart
Approximate m:‘ Sample rates, S/8 TWX |tabs end | record | Primary MSK number
Number Ttle Uoit Range number plots setup
Lov | High 1 2]3]e]s 67189 [0 sTD|sp | Pwber
CH3579X | TRANSLATIONAL OFF OoN | 11040978 1| 1 1 1(1]12 6 |10 CE-3
CONTROLLER -Z CMD
CH3582V | SCS TVC AUTO COM- | VDC -9 +9 | 1201055 | $|.5 1 1|s|s5| 6 138 | c0-2 0683
MAND PITCH
CH3583V | SCS TVC AUTO COM- | VDC -9 +9 11201053 | 5}.5 1 1{5| 51 6 138 | Co-2 0683
MAND YAW
CH3585H | ROT CONTROL/MIVC vDC ~10 +10 | 5101096 | 5{.5 1 1121} 2 6 13A | co-1, 0683
PITCH OMD -2
CH3586H | ROT CONTROL/MIVC vDC -10 +10 | 5101125 ; 51.5 1 12t 2 6 13A| co-1, 0683
YAW (MD -2
CH3587H | ROT CONTROL/MTVC DEG -10 +10 | 5101126 | 5].5 1 1fs]a1f 6 13A{ co-1, |} 0683
ROLL (MD -2
CH3588X | ATTITUDE DEADBAND MAX MIN | 1102067B| 1}.5 1 11} 1 6 |10 co-1,
MINIMUM CE-3
CH3590X { HIGH PRO RATE LIMIT Low HIGH | 1102067D| 1[.5 1 1(1¢f 12 6 |10 c0-1,-2
CE-3
CH3592X | FDAI SCALE ERROR 5, OFF OF | 1102067TE{ 1].5 1 11112 6 |10
RATE S
CH3593X | FDAT SCALE ERROR OFF OF | 1102067F| 1).5 1 1f1]1 6 |10 C0-1,-2
50/15, RT50/10 CE-3
CH3600X | SCS DELTA V CSM M/ | 1102068¢] 1{ 1 1 1]1].5 6 10 | cE-3
CG-1M/CSM POS
CH3601X | DIR RCS SW NO 1 OFF | ENABLE| 1104097c| 1} 1 1 1fl1j 6 |10 | cE-3
ENABLE POS
CH3602X | DIR RCS SW NO 2 OFF | ENABLE| 1104097D{ 1| 1 1 1111 6 |10 CE-3
ENABLE POS
CH360L4X | SPS SOLENOID FIRE/ ARM 1101098p( 1| 1 1 11} 6 |10 co-2,
DRIVER NO 1 OFF CE-3
CH3605X | SPS SOLENOID FIRE/ ARM 1102068 1] 1 1 111 6 |10 CE-3,
DRIVER NO 2 OFF co-2
CH3606X { LIMIT CYCLE SW ON OFF 11040984| 1{.5 1 11111 6 | 10 CE-3
OFF POS .
CH3607X | SC CONTROL SOURCE HMC sCs | 1102068E| 1] 1 1 1|1]1 6 |10 | cE-3,
SWITCH co-1,
co-2
CH3609X | ROLL MAN ATT SW OFF e f 11040986| 1].5 1 1111 6 |10 CE-3
ACCEL CMD POS :
CH3610X | R MAN ATT SW MIN OFF OoN 110L098H| 1.5 1 111 6 |10 CE-3
IMP CMD POS
CH3612X | PITCH MAN ATT SW OFF o 110k%098c| 11.5 1 10111 6 |10 CE-3
ACCEL CMD POS
CH3613X | P MAN ATT SW MIN OFF ¢ ] 110%098Df 1.5 1 1f1f 6 |10 CE-3
IMP CMD POS
CH3615X | YAW MAN ATT SW OFF OoN 110L4098E[ 1}.5 1 1|1] 1 6 |10 CE-3
ACCEL CMD POS
CH3616X | YAW MAN ATT SW OFF ¢ 1104098F 11.5 1 111 6 |10 CE-3
MIN IMP QMD POS
CH3623X | GYRO 1 COMB SPIN LOW NORM | 1102067H{ 1[.5 1 1112 6 |10 CE-3
MIRS RUN DET
CH3624X | GYRO 2 COMB SPIN oW NORM | 1102067H| 1}.5 1 111 6 |10 | CE-3
MIRS RUN DET
CH3635X | BMAG MODE SW-ROLL OFF ON 110509941 1|.5 1 i1l 1 6 |10 CE-3
ATT 1 RT 2 ]
CH3636X | BMAG MODE SW-ROLL OFF oF | 11050998} 1|.5 1 1{1|1 6 [0 | ce-3
RATE 2
CH3638X | BMAG MODE SW-PITCH OFF ON 1105099¢| 1[.5 1 1(1]1 6 |10 CE-3
ATT 1 RT 2
CH3639X | BMAG MODE SW-PITCH OFF OoN 11050990 1/.5 1 111 6 |10 CE-3
RATE 2
CH3641X | BMAG MODE SW-YAW OFF ON | 1105099Ef 1].5 1 {11 6 |10 | cE-3
ATT 1 RT 2
CH36L2X | BMAG MODE SW-YAW OFF ON | 1105099H 1].5 1 1|1} 1 6 {10 | ce-3
RATE 2
CH3666C | TVC PITCH DIFF MAMP | -625 | +625 | 2201008 | 5|.5 1 1|5| s} 6 134 | co-2 0683
CLUTCH CURRENT
CH3667C | TVC YAW DIFF MAMP { -625 +625 1201056 | S|.5 1 1|51 5 6 134 | co-2 0683
CLUTCH CURRENT
CJOO60J | EKG CGMMANDER LH MV -2.5 +2.5 2201007 1% cp-28
COUCH
CJ0061J | EKC COMMANDER CTR Mv | -2.5 |+2.5 | 2201005 1k | cp-28
COUCH
CJ0062J | EXG LM PILOT MV -2.5 +215 2201006 14 cp-28
RH COUCH
CJO200R | RESP RATE OMD LH OHM -5 +5 5101064 1k cp-28
COUCH
CJO201R| RESP RATE OM OHM -5 +5 5101093 1 | cp-28
PILOT CTR COUCH
CJO202R | RESP RATE IM PTIOT | OHM -5 +5 | 5101094 1 | cp-28
RH COUCH
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TABIE V.~ COMMAND AND SERVICE MODULE TELEMETRY SUMMARY - Continued

Measurement PCH Strip
MSFN format
Summary analo, chart
Approximate m:‘ Sample rates, §/5 TWX tabs -:d record | Primary MSK number
Number Title Unit Range number plots setup
Lov | Hign 1z [3[u]s[6[7] 8] 910 STD sp | Pusber
CKOO26A | 04 ACCEL X-AXIS G -2 +10 | 1201045 | s5f.1 1 1.1 5 15 Cco-k,
cp-29
CKOO2TA | M ACCEL Y-AXIS G -2 +2 | 1201047 | 5{.2 1 li11a 5 15 -k,
cP-29
CKOO28A | CM ACCEL Z-AXIS G -2 +2 | 1201048 | 5(.1 1 rf.ap s 15 | co-b
CP-29
CK104OX | 16 MM DATA ACQ VDC| CLOSED | OPEN | 1201031 16
CAMERA RIGH GAIN
ANT POS PITCH
CK1043X | 70 MM CAMERA VDC | CLOSED | OPEN | 1201031 16
SHUTTER
CK10LLX | LUNAR TOP CAMERA e CLOSED | OPEN | 1201031 16
SHUTTER
CK1051K | RADIATION DOS- vDC 0 5 | 1105090 | 2 1 a0 17A | cp-3¢
IMETER 1
CX1052K | RADIATION DOS- vDC 0 5 | 1101058 | 1 .1 . 17A | cP-30
IMETER 2
CK1053R | DOSIMETER RATE vDC [ 5 | 1050084 | 1 1 1.1 17A | CP-30
| _CHANGE
SPO0OOL1P | HE PRESS TANK PSIA 0 5000 | 1101041 | 2{.5 5 Sl1 5 B CP-19 0683
SPO0O2T | HE TEMP TANK °F -100 +200 | 1006052 | 1].2 .2 .2[.5|.5 5 7c CP-20 0683
2B
SPO0O3P | PRESS OXIDIZER PSIA 0 250 | 1101042 | 2] 2 1 1[5 ] 2 5 k4] cp-19 | 0683
TANKS
SPOOO6P | PRESS FUEL TANKS PSIA ] 250 | 1101043 | 2} 2 1 152 S B CcP-19 0683
SPOO22H | POSITION FUEL/OX DEG 0 90 | 1101108 | 5{.5 5 5151 s 5 TA CP-18
VLV 1 FOT B
SPO023H | POSTTION FUEL/OX DEG 0 90 | 1101213 | 5[.5 .5 51515 5 TA cp-18
VLV 2 POT B
SPOO2LH | POSITION FUEL/OX DEG 0 90 { no1121 | sf.s .5 S5 5 5 TA CP-18
VLV 3 POT B
SPOO25H | POSITION FUEL/OX DEG 0 90 | 101122 | 5[.5 .5 5155 5 TA CP-18
VLV 4 POT B
SPOOUST | TEMP ENG VALVE BODY} °F 0 +200 | 1013052 | 1[.1 .2 2l .2 5 7Cc cP-20 | 0683
SPOOLET | TEMP ENG FUEL FEED | °F 0 4200 | 1039116 | 1.1 .2 .2l .2 5 2B cP-20 | 0683
LINE
SPOOLYT | TEMP ENG OX FEED °F 0 +200 | 1040016 | 1].1 2 2.1 |.2 5 2B CP-20 0683
LINE
SPOOSLT | TEMP 1 OX DISTRI- °F 0 4200 | 1015084 | 1f.1 .2 .2].1 (.2 5 2B CP-20 0683
BUTION LINE
SPOOSTT | TEMP 1 FUEL DISTRI- °F 0 +200 | 1020084 | 24.2 2 2|1 f.2 5 7c CP-20 | 0683
BUTION LINE
SPOO61T | ENG INJECTOR FLANG! °F 0 600 | 2016084 | 1].2 2 2.2 |.2 5 Tc CP-17
TEMP NO 1 j
SP0062T | ENG INJECTOR FLANG °F 0 600 | 1017052 | 1|.1 .2 .2].2 1.2 5 TCc CP-20
TEMP NO 2
SPO60OP | SPS PRPINT TKS N2A | PSIA 0 5000 | 1004052 | 1f.2 .5 Sl s B CP-19 0683
PRESS
SPO601P | SPS PRPINT TKS N2B | PSIA 0 5000 | 100408k | 1].2 .5 Shifa 5 B CP-19 | 0683
PRESS
SP0655Q | QUAN OX TANK 1 PCT 0 50 | 1009084 | 1].1 1 111 5 TA cp-18 | 0683
PRI-TOTAL AUX
SPO6S6Q | QUAN OX TANK 2 PCT 0 60 | 1010052 | 1{.1 1 1111 5 TA cP-18 | 0683
SPO657Q | QUAN FUEL TANK 1 PCT 0 50 | 1010084 | 1{.1 1 1jarf 1 5 TA CP-18 | 0683
PRI-TOTAL AUX
SP0658Q | QUAN FUEL TANK 2 PCT 0 60 | 1011052 | 1].2 1 1112 S TA cp-18 | 0683
SPOG61P | PRESS ENGINE PSIA 0 150 § 1201054 | 5§ 1 1 s] 5 S 18 0683
CHAMBER
SPO930P | PRESS FUEL SM/ENG | PSIA 0 300 | 1105027 | 5}.2 .5 S1s5 )2 5 e CP-19 | 0683
INTERFACE
SPO931P | PRESS QX SM/ENG PSIA 0 300 | 1105059 | 5).2 .5 Sls] e 5 T8 CP-19 | 0683
INTERFACE
CROOO1P { HE PRESS TANK 1 PSIA 0 5000 | 1006116 | 1[.5 1 1l 119.2 5 8 CP-21 0683
CROOO2P | HE PRESS TANK 2 PSIA [} 5000 | 1007117 | 1[.5 1 11 |.2 5 8 CP-21 | 0683
CROOO3T | HE TEMP TANK 1 °F 4} +300 | 1105042 | 1}.1 1 1l.5 |1 5 8,2c CP-21 0683
CROOOLT | HE TEMP TANK 2 °F 0 +300 | 1105043 | 1].2 1 1.5 [.1 5 8,2c ®P-21 0683
CROO35P | PRESS CM-RCS HE PSIA 0 koo | 1101075 | 5[.5 1 1|1 ].2 5 8 cp-21 | 0683
MANIFOLD 1
CROO36P | PRESS (M-RCS HE PSIA [} 400 | 1101076 | 5[.5 1 1.2 5 8 CP-21 0683
MANIFOLD 2
SRSO01P | HE PRESS TANK A PSIA [ 5000 | 1008116 | if.2 1 11 .2 5 9A Cp-22 0683
SRS002P | HE PRESS TANK B PSTA [ 5000 { 1009116 | 1}.2 1 11 ].2 5 9A cp-22 0683
SR5003P | HE PRESS TANK C PSIA [} 5000 | 1010116 | 1{.2 1 1|1 ] 9A cp-22 0683
SRSOOUP | HE PRESS TANK D PSIA ] 5000 | 1011116 | 1}.2 1 1{1|.2 S 9A Cp-22 0683
SR5013T | HE TEMP TANK A °F 0 +100 | 1105073 | 1{.1 2 212 |2 S 9cC, CP-2k 0683
2c
SRSO1LT | HE TEMP TANK B °F 0 +100 | 1105074 | 1].1 2 202 |2 5 9cC, cp-2k 0683
2c
SRSOLS5T | HE TEMP TANK C oF 0 +100 | 1105075 | 1.1 .2 2{.2 | 5 9c, cp-24 | 0683
2c
SR5016T | HE TEMP TANK D oF 0 +100 | 1105076 | 1].1 .2 .2l.2 | ] 9cC, cp-2k | 0683
2c
SR5025Q | QUAN SM RCS PRO PCT [ 100 | 1031116 | 1].1 .2 2f2 [ 5 9C cP-2L 0683
8YS A
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TABLE V.- COMMAND AND SERVICE MODULE TELEMETRY SUMMARY - Continued

Measurement PCM Strip
MSFN format
Summary analog chart
Approximate E:;.:‘i:g Sample rates, 5/S TWX tabs and | record | Primary MSK number
Number Title Unit Range number | plots set:p
Low High 1f2|3fujs[e|7{8f9]10 sTDf gp | HUmeeT
SRS5026Q | QUAN SM RCS PRO PCT [ 100 | 103316 | 1j.1 2 2h2 a5 9c cp-24 | 0683
SYS B
SR5027Q | QUAN SM RCS PRO PCT 0 100 | 1034116 | 1f.1 2 2l2ta S 9c cP-2h | 0683
SYS €
SR5028Q | QUAN SM RCS PRO PCT 0 100 [ 1035116 | 1.1 2 2hela 5 9C cp-24 | 0683
sYS D
SRSO65T | TEMP ENGINE PACK- °F 0 +300 | 1046052 | 1}.1 Tl a1 5 9D CP-25 0683
AGE A
SR5066T | TEMP ENGINE PACK- °F [ +300 | 1006084 | 1}.1 1 A1l 5 9D CP-25 0683
AGE B
SR5067T | TEMP ENGINE PACK- °F 0 +300 | 1007052 | 1|.1 1 BYEISY 5 9D CP-25 0683
AGE C
SR5068T | TEMP ENGINE PACK- °F 0 +300 | 100708k | 1{.1 Bl Af1|a 5 9D CP-25 0683
SR5T29P | A HE MANIFOLD PRESS{ PSIA 0 400 |110201 | 1|.2 1 1{1.2 5 94 cp-22 | 0683
SR5T33P | OX MANIFOLD PR PSIA 0 300 |110108 |1/.2 1 1{1|.2] s 9A cp-22 | 0683
SYS A
SRS737TP | FUEL MANIFOLD PR PSIA ] %00 |110074 | 1{.2 1 1{1t.2} s 9A cpP-22 | 0683
SYS A
SR5776P | B HE MANIFOLD PRESS| PSIA 0 400 | 1102012 | 1f.2 1 1i1|.2 5 9A cp-22 | 0683
SR5780P | OX MANIFOLD PR PSIA 0 300 | 1101089 | 1f.2 1 1i1f.2 5 9B cP-23 | 0683
SYS B
SRSTBLP | FUEL MANIFOLD PR PSIA o 400 | 1103076 | 1].2 1 1|1].2 5 9B CP-23 0683
SYS B
SR5817P | C HE MANIFOLD PRESS| PSIA 0 %00 | 102041 | 1f.2 1 111]. 5 9B cp-23 | 0683
SR5820P | OX MANIFOLD PR PSIA ] 300 | 1101092 1 1i1 5 9B cP-23 | 0683
sYs €
SR5821P | OX MANIFOLD PR PSIA 0 300 | 110105 { 1|.2 1 1j1j.2}1 5 9B CP-23 | 0683
SYS D
SR5822P | FUEL MANIFOLD PR PSIA o} 400 | 110011 | 1].2 1 1|1].2 5 9B CP-23 0683
sYs ¢
SR5823P | FUEL MANIFOLD PR PSIA 0 %0 | 1108012 | 1}.2 1 1l1f.2] s 9B cP-23 | 0683
SYS D
SR5830P | D HE MANIFOLD PRESS| PSIA [ Loo | 110k0T76 | 1f.2 1 1{1]. S 9B CP-23
BSO0B0X | EDS ABORT REQUEST A NORM | ABORT | 1101098E( 1} 1 1 1{1{1 7 |10 CE-4
BS0081X | EDS ABORT REQUEST B NORM { ABORT | 1101098C| 1{ 1 1 1f1]1 7 |10 CE-4
CS0150X | MASTER CAUTION- WARN/ | NORM | 1102098F| 1| 1 1 1l1]1 7 10 | cE-4 1465
WARNING ON OFF
LSO200H | ANGLE OF ATTACK PSID [ 5 | 1102057 n CP-27
€S0220T | TEMP DOCKING PROBE | °F | -100 +300 | 1008052 | 1f.1 ! . .1 3 1 CP~1 4ok, 518
CT0012X | DSE TAPE MOTION OFF MOTION | 1103066E| 1| 1 1 1[1(.5 3 8 10 CE-4 Lok, 1465
MONITOR
Cr0015V| SIG COND POS SUPPLY| VDC o 22 | 110105 | 5/.2 .2 2l 3 10A CP-26 4ok, 518
VOLTS
CT0016V| SIG COND NEG SUPPLY{ VDC 22 o | nonot |.5{.2 .2 2hafa 3 104 cP-26 | hok, 518
VOLTS
CT0017V| SENSOR EXCITATION voC 0 5.6 | 105123 | 5].2 .2 2{1].1 3 10A cp~26 | Lo, 518
5 VOLTS
CT0018V| SENSOR EXCITATION vDC 0 11 | 1102028 | 5(.2 .2 201 3 10A CP-26 uok
10 VOLTS
CT0120X | PCM BIT RATE CHANGE Low WIGH | 1001020 | 1f 1 1 slrfs| 3.k 8 Cp-30 Lok, 518, 1465
8 BIT CE-4
CT0125V| PCM HI LEVEL 85 vDC [ 5 | 1102043 | 5}.2 2 2l1].a 3 10A CP-26 404, 518
PERCENT REF CP-32
CT0126V| PCM HI LEVEL 15 vDC 0 5 | mon23 | si.2 2 2l1|.1f 3 104 CP-26 Lok, 518
PERCENT REF CP-32
STO152H| HIGH GAIN ANT POS DEG -90 +90 | 110kok2 | 1|.2 5 5|01].5 108 CP-3k
PITCH
STOL53H| HIGH GAIN ANT POS DEG 0 360 | 110k0b3 | 1.2 .5 St1].5 10B CP-34
YAW .
CTO161X{ HGA BEAM WIDTH SW NA OFF ON 11020684 1| 1 1 1] 1 8| 10 CP-34
POS-NAR CE-4
CTO162X} HGA BEAM WIDrH SW NA OFF ON 1102068B| 1] 1 1 1|11 8 |10 CP-3k
POS-MED CE-k
CT0163X | HGA TRACK SW POS- NA OFF ON 1102068 | 1} 1 1 1111 8 |10 CP-3h
AUT CE-4
CTO16LX| HGA TRACK SW POS- NA OFF ON 1102068H( 1] 1 1 1{1{1 8110 CP-3%
REACQ CE-&
CT0262v| UDL VALIDITY SIG NA ¥A | sionc [60f 1 1 11| 1] 3 10B CP-31
L-BIT
Cro340X| PCM SYNC SOURCE EXT INT EXT 1105098H| 1{.5 1 1j1] 1 3 8 | 10 CE-k Lok, 518
OR INT
CTO620E| S-BAND REC 1-2 AGC | DBM -127 -51 110k0LL | 5].2 2 201f.a 3 10B CP-33 518, 1465
VOLTAGE
CTO64OF{ S-BAND RCVR 1-2 KHZ -100 100 1102049 | 5(.2 2 211} 3 10B cp-33 1465
STATIC PH ERR
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TABLE V.- COMMAND AND SERVICE MODULE TELEMETRY SUMMARY - Concluded

Measurement P Strip
Loading Sampm.’ls.:N r::::“S/S Summary | analog chart
Approximate number 4 TWX tabs and | record | Primary MSK number

Fumber Title Unit Range pumber |} plots | setup

Low | High 2[3[u]sfe[7]8] 9]0 sto| sp | pumber

STOB20K | PROTON COUNT RATE | KHz 0 100 | 1101059 .1 1. 178 | cp-31
CHANNEL 1

ST0821K | PROTOS COUNT RATE KHz 0 10 | 1101060 .1 W11 178 | cp-31
CHANNEL 2

STO822K | PROTON COLNT RATE | KHz [} 10 | 1101073 .1 Al 178 | cp-31
CHANNEL 3

ST0823K | PROTON COUNT RATE KHz 0 10 | 1101074 . 1f.1 178 | cp-31
CHANNEL 4

STO830K | ALPHA COUNT RATE Kz 0 10 | 1102010 .1 afa 178 | cp-31
CHANNEL 1

STOB31K | ALPHA COUNT RATE Kz o 10 | 1102017 .1 1l 178 | cP-31
CHANNEL 2

STO0832K | ALPHA COUNT RATE KHz 0 10 | 1102025 . 1] 17B | cp-31
CHANNEL 3

STOB38K | PROTON-ALPHA INTEGR| KHz 1} 100 | 1102026 .1 1§ 178 | cpP-31
COUNT RATE

STOBLOT | TEMP NUCLEAR PAR °F | -109 +200 | 1021052 .1 1.1 17A | cp-27
TICLE DET

STOBU1T { TEMP NUCLEAR PAR- °F | <109 +200 | 1021084 .1 {1 17A | cp-27

TICLE ANALYZER
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TABLE VI.- MANNED SPACEFLIGHT NETWORK FORMAT 30

(a) Command and Service Module

Sub format numbers

#Word/bit no. 01 02 03 oL 05
A - SC0032Q SC0030Q SC0001P CF0001P SC0055T
B - SC0033Q S€0031Q CF0012P CF0012P CFO017T
c - scooklT SCOo0L3T CFO003P CF0120P CFO018T
D - scookaT SCOOLLT CFO015P CF0036P CFO008T
E - SCO03TP SCO039P CFO035P CF0035P CF0020T
F - SC0038P SCOOLOP CF0036P CFO006P SFO260T
G - CFO006P CD0200V CF0006P SC003TP CFOOTLT
H - ST0152H CDO005V CFO005P SC0038P SC0230V
I-1 - CD0130X CS0150X - SF0266X
I-2 - CDO173X - - -
I-3 - CD0023X - - -
I-14 - CD0123X - - -
I-~-5 - CDO1T70X - - -
I-6 - CD115LX - - -
I-7 - CE0321X - - -
06 o7 08 09 10
A - CF0010Q CF0019Q CF0072Q STO153H SC2113C
B - CF0009Q CF0016P CFOOT70P SC0053P SC2139R
C - SC00T72T SF0260T SF0263T SC0051Q SC21k42R
D - CFOL60T CF0020T CF0020T CTO6LOF SC2081T
E - CFO035SR CF0181T CFOOTLT CTO620FE SC2090T
F - CF0120P CFO018T CFO0T73P CT0262V SC208T7T
G - CD0201V CFOO3L4P SF0262T CT0125V SC2066P
H - CDO006V CFO1S5TR SF0260T SCO069P SC2069P
I-1 CD0131X SF0266X SF0266X CTC012X SC2160X
I-2 CDO174X - - CTO340X S0150X%
I-3 CDO024X - - - -
I-14 CDO12k4X - - - -
I-5 CDO1T71X - - - -
I-6 CD1155X - - - -
I-7 CE0322X - - - -

*¥Words A, B,
Words E, F,

Word I sample rate

C, D sample rate =
G, H sample rate = 50 samples/second

10 samples/second

10 samples/second
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TABLE VI.- MANNED SPACEFLIGHT NETWORK 30 - Continued

(a) Commend and Service Module

Sub format numbers

*yord/bit no. 11 12 13 14 15
A - sc211ke SC2115C CCo210V CC0206V CT0015V
B - SC21L40R SC21L41R ccoz22¢ CCo207TV CTO016V
c - SC21L43R SC21L4R Ccco211v CCco200V CT0126V
D - SC2082T SC2083T CC0223C CC0203V SC2084T
E - SC2091T SC2092T Cco232v cCc2962C SC2085T
F - SC2088T SC2089T cco22h4¢ SC2113C SC2086T
G - SC2067P SC2068P CCO206V sca211kc CC0215C
H - SC2070P SC2071P CCco207V SC2115C -
I-1 SC2161X Sc2162X CD0130X CS0150X CD0230X
I-2 CS0150X CS0150X CD0131X SF0266X CD0231X
I-3 - - CD0132X BS0080X CE0001X
I-1 - - CD0133X BSO081X CE0002X
I-5 - - CD013k4X - CE0003X
I-6 - - CD0135X - CEOOOLX
I-7 - - CDO136X - -
16 17 18 19 20
A - cGa112v - CG3721V - cGclokov
B - CG2113V - CG3T722V - CG1l110V
C - cGalkev - CH3503R CH3502H CG1201V
D - CG21L3v CH3582V CH3S0LR CH3505R CG1331V
E - cGa172Vv CH3583V CH351TH CH3500H CG2300T
F - CG2173V CH3585H CH3518H CH3503R CG3T721V
G - CH3503R CH3586H CH3666C CH3501H CG3T722V
H - CH350LR CH3587H CH3667C CH350k4R -
I-21 CH360T7X CH3592X CH3607X CH3606X CH3609X
I-2 CG1513X CH3593X CH360L4X CH3635X CH3610X
I -3 CG1523X CH3588X CH3605X CH3636X CH3612X
I-1 CG1533X CH3590X CH3601X CH3638X CH3613X
I -5 CG50Lk0X CH3635X CH3602X CH3639X CH3615X
I-6 CH3592X CH3638X CH3623X CH36L41X CH3616X
I-7 CH3593X CH36L41X CH3624X CH36L2X -

A-32

*Words A, B,
Words E, F,

C, D sample rate =
G, H sample rate =

Word I sample rate =

10 samples/second
= 50 samples/second
10 samples/second




TABLE VI.- MANNED SPACEFLIGHT NETWORK FORMAT 30 - Continued

(a) Lunar Module
Sub format numbers
*Word/bit no. 21 22 23 24 25
A - SP0O001P SPO022H SR5013T SR5015T CRO001P
B - SPO003P SP0O023H SR5T29P SR5817P CRO0Q3T
Cc - SPO931P SPO024H SR5733P SR5820P CROO35P
D - SPOOO6P SPO025H SR5T37TP SR5822P -
E - SP0930P SP0655Q SRS014T SR5016T CRO002P
F - SP0022H SP0656Q SR5TT6P SR5830P CROOOLT
G - SPOO25H SP065TQ SRS780P SR5821P CRO036P
H - SPO661P SP0658Q SR5T8L4P SR5823P -
I-1 CH3607X - CH35T7hX - -
I-2 CH35ThX - CH3575X - -
I-3 CH3600X - CH3576X - -
I - - - CH357TX - -
I-5 - - CH3578X - -
I-6 CH360L4X - CH3579X - -
I -7 CH3605X - - - -
26 27 28 29 30
A - SR5065T SPOOLST CCO175T SR5001P STO152H
B - SRO66T SPOOL8T CCOLT6T SR5025Q STO153H
c - SR5067T SPOOLYT CCOLTTT SR5002P CT0120X
D - SR5068T SPOOSLT SPO002T SR5026Q CTO620E
E - CS0220T - SPOOS5TT SR5003P CTO6LOF
F - CK0026A SPO062T CG2117V SR5027Q CT0262V
G - CKO02TA SPO600P cG21LTv SR500LP -
H - CK00284A SPO601P CG21T77V SR5028Q -
I-1 - - - - CT0161X
I-2 - - - - CT0162X
I-3 - - - - CT0163X
I -4 - - - - CTO16LX
I-5 - - - - CT0012X
1-6 - - - - -
I-T7 - - - - -

¥Words A, B, C, D sample rate =
Words E, F, G, H sample rate = 50 samples/second
Word I sample rate = 10 sample/second

10 samples/second
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TABLE VI.- MANNED SPACEFLIGHT NETWORK FORMAT 30 - Continued

(b)

Lunar Module

Sub

format numbers

*Word/bit no.

31

32

33

3h

35

A -

MHHHHHHKH DOQEHEHBdOOQD
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GH1463V-2
CG22T79V-2
GH131kLv-k
GH1L462V-2
GG2219V-L
GH1313V-3
GH1331V-k
GH1311V-L

GH1621
GH1330
GH1204
GH1641
GH1323
GH16L43
GH1301

GH1463V-2
GH1L462V-2
GH1461V-2
GH1455V-4
GG2279V-2
GH1L457V-2
GG2219V-U4
GH1L456V-L4

GH1644
GH16k42
GH1204
GH1896
GH1628
GH1260
GH1629

GH1463V-2
GG2279V-2
GH131Lkv-b4
GH1U455V-4
GH124TV-4
GH1L462V-2
GG2219V-4
GH1313V-3

GH1Lk31
GH1k22
GH1418
GH1k23
GH1L430
GH1L19
GH1k26

GH1Lk57V-2
GH131hLV-L
GH1456V-4
GH1313V-3
GH1Ls55V-k
GH1311V-4
GQ6806HBL
CQ6510P-2

GH16L42
GH120%
GH1339
GH1896
GH1323
GH1348
GH1301

GR1101P-2
GR1201P-h4
GR1102P-L
GR1202P-4
GR2201P-3
GR3201P-3
GR2202P-1
GR3202P-1

GR9609
GR96L1
GR9631
GR9613
GR9610
GR96L2
GR9632

36

37

38

39

Lo

HHHHHHH DOQOEHEHOOQWX
]

1
o\ Ew i

GPOOO1P-1
GFL585T-1
GP0O002P~2
GFL586T-2
GP0025P-3
GP1501P-2
GP1503P-2
GP2010PA3

GP0318
GP0320

" GP1408

GP0908
GH1230
GH1260
GH1283

GQ3015P-3
GQ3L35P-1
GQ3018P-4
GQ3025P-4
GQ3611P-1
GQL111P-1
GQ6806HAL
GQ6510P-3

GQLLSS
GH13L8
GH1301

GQ3435P-3
GP0O0O01P-2
GP1501P-4
GP1503P-L
GP2010P-2
GQ3611P-L
GQll111P-2
GQ6510P-3

GQlbsS5
GH1230
GH1260
GP1Lo8
GP0908
GH13L8
GH1301

GG1loLov-3
GG1110V-L
GG1201V-2
GG1331v-2
GG330Lv-1
GG3305V-3
GG332hv-4
GG3325V-3

GG22L9v-4
GG20L41v-2
GG2021V-1
GG2001V-2
GG216TV-2
GG2137V-3
GG210TV-1

*Words A, B, C, D sample rate = 10 samples/second
Words E, F, G, H sample rate = 50 samples/second
Word I sample rate = 10 samples/second
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TABLE VI.- MANNED SPACEFLIGHT NETWORK FORMAT 30 - Concluded

(v)

Luner Module

Sub

format numbers

*Word/bit no.

L1

Lo

L3

i

45

HHHHHHH ODao"BEgQre
i

|
b IO AN I g UV AV I

GG2112V-3
GG2113V-3
GG21kaov-2
GG2143VB1
GG2172V-3
GG21T73VAl

GH12k40oV-1
GH1241V-1
GH12L42V-1
GLOLO1V-1
GLOLO2V-L

GLL4069

GF3582P~4
GF3583P-L
GF358L4P-1
GFL581Q-2
GFL582Q-2
GFL583Q-2
GF9999U-3
GFL4101P-2

GF3589P-3
GF3591P-3
GF3592P-1
GF9997U-1
GF9998U-k
GF1521P-2
GF1651T-k4
GF1281T-4

GTOL5LT-1
GT0992BB2
GTO993E-1
GTO99LV-4
GTOLL1X

L6

L7

HHEHHHHHH S OnBEBgOQWe
|

|
e I AR S N A VVIN \o iy g

GQ3611P-1
GQk111P-2
GQ6510P~2
GP2010PA3
GQ3603Q-1
GQ360L4Q-3
GQL103QBL
GQl10LQ-3

GH1283
GH1260
GY0050
GQLL55

GP0908
GP1L08

GH1L463V-2
GH1L57V-2
GH1249V-2
GH131L4v-4
GH1Lk62V-2
GH1456V-4
GH12L48v-2
GH1313V-3

GH1301
GH1260
GH1603
GH16k2
GH1204
GH1896
GH1621 .

*Words A, B, C, D sample
Words E, F, G, H sample
Word I sample rate = 10

rate
rate

10 samples/second
50 samples/second

samples/second
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TABLE VII.- CRT ERROR CODES

Out of normal limits (4 hr)

Out of normal limits (TWX)

Out of normal limits (Display)
Parity error

Low bit rate - data not available
Off scale high

Off scale low

Not in format

2 Ot g <> s %

Computed quantity - one parameter not available
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TABLE VIII.- TWX SUMMARY DISTRIBUTION

Data category

1. CSM summary messages
A, TFormat 3

B. Formats 4 and 5

C. TFormats 6, 20, 21,
22, 23 and 2k

2. LM summary messages

A. Format 60

B. Formats 61, 62,
63, 64, 65 and 66

C. Format TO

D. TFormat Tl

3. Command history

4. DSE dump

&Distribution

Group/Folder Room
Communi cations /MSFN 306C
Electronic Systems 306C, 331
Structures /Thermal 306C
Propulsion and Power [ 326
Electronic Systems 306C, 331
Crew Systems 348
Propulsion and Power | 326
Guidance and Control 306C
Electronic Systems 306C, 331
Guidance and Control | 306C
Communi cations /MSFN 333
Guidence and Control | 306C
Communications /MSFN 333
Electronic Systems 306C
Structures /Thermal 306C
Crew Systems 348
Electronic Systems 306C
Guidance and Control | 306C
Structures /Thermal 306C
Propulsion and Power | 326
Communications /MSFN 333
GAC/NR 306C
Communications /MSFN 306C
Electronic Systems
Electronic Systems 306C
Communications /MSFN 306C, 333
B. Johnson folder 315B
D. Goldenbaum folder 315B
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TABLE, VIII.- TWX SUMMARY DISTRIBUTION - Concluded

&pistribution
Data category
‘ Group/Folder Room
5. Mission reconfiguration Communications/MSFN 306C, 333
requests (MRR) MRR folder 315B
6. Data recorded messages Communications /MSFN 306C
B. Johnson folder 315B
D. Goldenbaum folder 315B
T. Site configuration Communi cations /MSFN 306C
messages B. Johnson folder 315B
8. Instrumentation sum- Communications /MSFN 306C
mary instruction B. Johnson folder 315B
D. Goldenbaum folder | 315B

A-38
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Data File

[

Voice recorders
and polaroids
v —_—
Tele- TV monitors
Bendix I comm - No. 10
AEC/ D Telecomm Rotate
Experiments I IG &C fDatca &I for
Electronics polaroid
Crew
NR | Systems
Deputy Team I CSM
Manager Thermal EPS
Team l E&D == = e e e —
Manager Sr Rep No. 8
Electronics
LM Prog l Elec- LM
Manager tronics —_— —  —— — ——— — EPS
Power &
Propulsion
No. 7
LM
NR SED EDS Project CSM
Data Sr Rep DTO Engr EPS
GAC R &QA Fuel Cells, Radar/
Data Fit Cryo & Batts. Electronics
Safety — No. 6
Mission CSM LM
Rules  Project EPS
Engr
No. 5
Structures, | 'E ’éAS
Mechanics Crew Systems
and Thermal
No. 4
CSM
ECS
e e e —— e — No. 3
! | Csm
Power & Propulsnor; Prop
Note: Flight Crew Support -_— e et
Team Located in Room 333A
Trajectory Analysis Manager No. 2
Located in Room 3338
CSM
G &N
G&C No. 1
—— — o —— — LM
G &N

TV

Figure 1. - Mission Evaluation Room {Room 320,

Building 45).
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APPENDIX

BUILDING L45/SPAN ACTION REQUEST/RESPONSE FORMS

The SPAN/Mission Evaluation Request forms (figs. A-1 through A-3)
shall be the official coordinating documents for action requests and
responses between building 45 and Spacecraft Analysis Room mission mon-
itoring personnel. Since the forms are self-explanatory, no special in-
structions are required for their preparation.
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A-44

45

&

&

45

45

USE BLACK USE BLACK
BALLPOINT SPAN / MISSION EVALUATION ACTION REQUEST BALLPOINT
TIME REQUEST RESPONSE CONTROL.
(T— MINUS /GET) ORGANIZATION ORGANIZATION NUMBER
ACTION REQD BY (TIME): [rRecuesTer
SUBJECT: ] APPROVAL
TEAM LDR
TIMF 4

CON SR REP

TmE

ME MANAGER

TIME

SPAN MGR

TIME

RESPONSE :I

CONCURRENCE

FOD REP

TIME

SPAN MGR

TIME

TEAM LDR

TIME

CON SR REP

TIME

RESPONDER

ME MANAGER

TIME

TIME

SPAN MANAGER

Figure A-1.- Sample action request form for use in Building 45.

45

45

a5

45

45



30

30

30

30

30

USE BLACK
BALLPOINT
PEN

USE BLACK

SPAN / MISSION EVALUATION ACTION REQUEST |  sateromnr

PEN

TIME REQUEST RESPONSE CONTROL
(T- MINUS/GET) ORGANIZATION ORGANIZATION NUMBER
ACTION REQD BY (TIME): IREQUEST ER
SUBJECT: | APPROVAL
FOD REP
TIME
SPAM MGR
TIME
RESPONSE: . | CONCUR
TEAM LDR
TIME

COH SR REP

TIME

ME MGR

TIME

SPAN MGR

TIME

RESPONDER
FOD REP SPAN MANAGER
TIME TIME

Figure A-2.- Sample action request form for use in SPAN room.

30

30

30

30
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A-46

SPAN / MISSION EVALUATION ACTION REQUEST

(CONTINUATION SHEET)

(PLEASE USE BLACK BALLPOINT PEN)

TIME
(T— MINUS /GET)

REQUEST RESPONSE CONTROL
ORGANIZATION ORGANIZATION NUMBER

Figure A-3.- Sample action request continuation form.




APPENDIX B

DAILY AND HOURLY STATUS REPORTS



APOLLO 14 STATUS REPORT
February 3, 1971

AET: 6L:00
THERMAL

The following is a comparison of LM parameters prior to launch, and at
IM checkout, 61:55 AET.

Prelaunch AET 61:55
RCS Tanks GR2121T T1 T2
GR2122T 71 73
RCS Clusters GR6001T 69 113
GR6002T 72 127
GR6003T 69 120
GR60OOLT 68 72
APS GPOT18T 70 70
GP1218T 70 71
DPS GQ3T718T 69 69
GQ3719T 69 68
cQL218T 69 68
cQl219T 68 68
LT Antenna GNT7563T 67 72.2
PIPA GG2300T 67 129.6
ASA GF3301T 121 121
SHe Press GQ3435P 34T 751
GOX Press GF358Lp 2361 2337
Cabin GF1651T 1 yn
Glycol PMP GF9998U 70 72.4
Main W/B In GF2531T 70 Th.2
Main W/B Out GF2581T 70 Th.5
Water GFL511T 69 77
RTG GL8275T 151 82

All IM temperatures are within allowable limits.

CSM temperatures are nominal. However, all SPS propellant tank tempera-
ture transducers are exhibiting erratic behavior 1-1/2% noise similar to
that previously reported on SA2379T, but they are acceptable,

CREW_SYSTEMS

CM ECS parameters continue normal. LM ECS parameters are as expected.
The descent oxygen tank is 2337 psia and for projected normal conditions
at 113:00 hours GET, a requirement for dumping is not expected.

GUIDANCE AND CONTROL

System operation nominal.




COMMUNICATIONS

CSM Communications: HGA antenna operstion was discontinued at AET 63:06.

IM Communications: IM communications system was activated and the MSFN
reported AOS at AET 61:L8. Telemetry data was received at AET 61:53.
All communications checks were apparently completed successfully.

VHF B receiver AGC measurement (GT0625) did not respond at any time during
the communication activation period. Requesting additional information

on status during communication checks.

DISPLAYS AND CONTROLS

No change.

INSTRUMENTATION

No change.

POWER DISTRIBUTION AND SEQUENCING

No change.

PROPULSION AND POWER

CSM SPS: Parameter velues remain virtually unchanged and completely nomi-
nel. Use of the SPS for MCC-lL (approximately 4 fps delta V) is satisfac-
tory, based on SPS altitude tests at AEDC and the two 0.5 second burns
during the Apollo T flight.

CSM RCS: Pressures and temperatures have been nominal.

SM RCS Propellant Remaining: A B c D TOTAL
Actual Remaining (Wpu) : 254 255 255 260 1024
Planned Remaining (Flight Plan) : 260 261 260 261 1042
Red Line (Flight Plan) . 180 195 195 194 T6k
#¥Delta from Planned : -6 -6 -5 -1 -18
¥Delta from Red Lines i +Th 460  +60 466 +260

Used RCS for attitude hold since TV activity.
CM Batteries:
Battery A: AH, 1.33

Battery B: AHj
Battery C: AHJ 1.6k
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Fuel Cell/Cryogenics:

Status - normal.

Quantity, % Quantity, 1b. Bulk Fluid Temp. F° Heater Temp. F°

o2 #1 88.59 286.5 -231 -166
0, #o 87.82 282.7 -227 -170
o2 #3 39.10 126.4 -169 -173
H2 #1 75.43 21.23 =411
H2 #2 75.46 21.23 -408

Quantities in Oxygen Tank #3 are fluctuating up and down (one bit) indi-
cating a little stratification.

Oxygen tanks #1 and #2 are in "AUTO" and tank #3 is "OFF."

IM APS: The ascent propulsion parameters at time of LM housekeeping and
activation (AET approximately 62 hours) were completely nominal. Helium
tank pressures are approximately the same as launch pressures. The helium
manifold pressure is decaying at its predicted rate and completely satis-
factory. Propellant temperatures are holding their exact launch values.
The propellant interface pressures are above their respective maximum
solubility pressure bands and also are completely satisfactory.

IM DPS: At IM activation (AET 61:52:00), all DPS parameters were reading
normal. The SHe pressure was reading TL43 psia, flipping to 751 psia occa-
sionally, giving an average rise rate from launch of 6.25 psi/hr. Regu-
lator outlet pressure was 83 psita which was very close to the nominal
curve of helium manifold pressure versus SHe tank pressure. Oxidizer and
fuel interface pressures indicate tank pressures above minimum levels
expected with maximum helium solubility.

IM RCS: All parameters are normal. The quad temperatures are (1) 66
degrees F, (2) 121 degrees F, (3) 128 degrees F, (4) 113 degrees F. Quad 1
and 3 are diasgonally opposed and the temperature status indicates that quad
1 is in the shade while quad 3 is in direct sunlight. All other parameters
are consistent with the lift-off wvalues.

IM Batteries:

Descent State - Total AH remaining 1581.59
Ascent Stage - Total AH remaining 592

During IM housekeeping, a LM ascent battery #5 open circuit voltage of
36.7v was observed. This is down from the lift-off open circuit voltage
of 37.0v. Ascent battery #6 open circuit voltage equals 37.0v. Problem
is presently in work. All other batteries nominal.
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APOLLO 1L
FEIGHTH DAILY REPORT
(144 hours to 168 hours)

The mission has progressed satisfactorily during this period. The
major activities have included jettisoning of the lunar module, lunar mod -
ule impact on the lunar surface, transearth injection, and a midcourse
correction.

The lunar module was jettisoned at 146:25:00 ground elapsed time and
a command module separation burn was performed 5 minutes later. The lu-
nar module deorbit burn was performed with the reaction control system at
147:54. The lunar module impacted at about 148:22:25. Impact coordinates
were 3° 25' south and 19° LO' west, approximately 63 nautical miles from
the Apollo 12 landing site and 36 nautical miles from the Apollo 1k land-
ing site. Seismometers at both sites responded: at the Apollo 12 site,

79 seconds after impact, and at the Apollo 1L site, 45 seconds after im-
pact.

The transearth injection burn was made at 149:16:04 ground elapsed
time and a midcourse correction burn was made at 166:1L4:59 ground elapsed
time. Systems performance was nominal.

The realignment of the Apollo lunar surface experiment package antenna
at the end of the second extravehicular activity resulted in a 0.5 to 1.0
dB improvement in received signal strength. Good data is being received
at all ground stations.

Consumables status as of 168 hours is as follows:

CSM BATTERIES

Entry Planned Remaining Actual Remaining
A N/A 36.1 ampere hours
*B N/A 34,7 ampere hours
C N/A 38.4 ampere hours
Total 110.0 ampere hours 109.2 ampere hours

*¥Battery B was put on charge at 167:14. A1l batteries are nominal.

OXYGEN
Tank 1 227 pounds 225 pounds
Tank 2 231 pounds 220 pounds
Tank 3 58 pounds 63 pounds
Total 516 pounds 508 pounds




HYDROGEN
Tank 1

12.2 pounds 11.9 pounds
Tank 2 12.0 pounds 10.9 pounds
Total 2h.2 pounds 22.8 pounds
REACTION CONTROL
SM (Quads 1 through 4) 546 pounds 588 pounds
IM BATTERIES
Ascent 5 and 6 (at impact) N/A 310.3 ampere hours

All systems continue to operate satisfactorily and temperatures and
consumables remain within expected limits.

f‘%f'x//{ «///ffﬁ/érﬁ
D. D. Arabian
Mission Evaluation Manager
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MSC=03616
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February, 1972

SPAN OPERATION PLAN

PREFACE

This document will provide Flight Operations Directorate a baseline
for the Apollo Spacecraft Program Office real-time support of Apollo
spacecraft during mission operations. This document is one of two
that describe the implementation of the technical support provided,
beginning with the initiation of pad tests at KSC to mission com-
pletion, as directed by APD 56. The remaining document is MSC-05284
Apollo 16 Mission Evaluation Plan. The contents of this plan differ
from the Apollo 15 plan by the inclusion of the Surface Science and
Orbital Science operations.

A s—

ames A. McDivitt
Brigadier General, USAF
Manager
Apollo Spacecraft Program
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1,0 PURPOSE

The purpose of this document is to outline policy and proce-
dures for the operations of the Spacecraft Analysis (SPAN).

2.0 SCOPE
2.1

This instruction describes the functions of the SPAN room in
Mission Control during an Apollo Mission.

2.2
This instruction will outline the interfacing operations pro-
vided the Flight Operations Directorate (FOD) and Science and Appli-
cations Directorate (S&AD) by the Apollo Spacecraft Program Office
(ASPO) in support of real-time mission operations.

3.0 APPLICABILITY

This procedure is applicable to all personnel interfacing
with and supporting SPAN operations.

4.0 REFERENCES

The below referenced documents are appliceble: An additional
list of mission related documents will be issued prior to launch.
Copies of the documents related to the current mission will be
available at the SPAN, Mission Evaluation Room and at the RASPO
KSC.

MSC-02538 - Apollo Program Plan

Mission Operations Plan

MSC 001Lk2 - MSC Support Services Plan for
Apollo Manned Missions

D. MSC-05284 - Apollo 16 Mission Evaluation Plan

QW

5.0 DEFINITIONS

The acronyms and abbreviations used in this document are de-
fined below.

ASPO - Apollo Spacecraft Progrem Office
CSM - Command and Service Module
DOD - Department of Defense



DO - Detailed Objectives

E&D -~ Engineering and Development Directorate - MSC
FOD - Flight Operations Directorate - MSC

IM - Lunar Module

1RV - Lunar Roving Vehicle

MFR - Mission Evaluation Room

MOCR - Mission Operations Control Room - Bldg. 30
S&AD - Science and Applications Directorate

MSC - Manned Spacecraft Center - Houston, Texas
SPAN - Spacecraft Analysis

TLI - Trans-Lunar Insertion

6.0 POLICY

The exchange of information between FOD, S&AD and the MER
will be through the SPAN Room. SPAN is the ASPO Manager's offi-
cigl interface with FOD, and is not a problem solving area.
Through its services the ASPO will have the capability to:

A. Provide answers to questions asked by FOD prior to
and during real-time flight operations.

B. Provide ASPO inputs, as required, relating to, experi-
ment hardware,spacecraft operations and mission re-
quirements.

C. Provide in depth, real-time system performance
analysis.

D. Provide & means of drawing upon expert knowledge
and the assistance of specialists.

7.0 SPAN OPERATIONS

The SPAN Room is located in Room 312A, Bldg 30, at MSC. It
is a mission support room, connected to the MOCR through consoles
menned by trained Flight Controllers. Through the use of special
telephones and &n organized flow of information, the SPAN Opera-
tions Manager can quickly and accurately respond to questions pre-
sented by the Flight Controllers, concerning the operations and de-
sign of the spacecraft on experiments, Also through the SPAN, the
Apollo Spacecraft Program Office can receive recommendations from
the SPAN/Mission Evaluation Team and relay, if required, major de-
cisions to the Flight Director,

7.1 VISITORS

Only personnel assigned duty stations will be allowed in the
SPAN room during mission operations. All visitors must have the

specific approval of the SPAN Operations Manager on duty.
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7.2 RESPONSIBILITIES

Overall SPAN management is the responsibility of the Apollo
Spacecraft Program Office (ASPO) Assistant Program Manager for
Flight Safety. The overall Mission Evaluation management is the
responsibility of the Chief, ASPO Test Division. The overall
science team management is the responsibility of the Chief,
Science Mission Support Division.

7.3 DUTIES - ASPO

The duties of the personnel responsive to the SPAN manager
during SPAN operations, are listed below:

A, SPAN Operations Manager

Represent the Apollo Spacecraft Program Manager in the
operational interface with FOD, manage SPAN Room opera-
tions, and advise the Apollo Spacecraft Program Manager
of mission status as required. He will name an alternate
in his temporary absence or an assistant should the
occasion demand; (example: during the simultaneous lunar
surface and lunar orbit operations, an assistant opera-
tions manager will be appointed). Process mission in-
quiries and provide the ASPO position on responses. Re-
view and approve periodic status report provided by mis-
sion evaluation team prior to distribition to FOD and
other Managers, (If the SPAN Operations Manager cannot
take the time within 10 minutes of receipt of the status
report for the review and approval, because of priority
functions, distribution will be made to FOD and MOCR with-
out prior approval). Review recommendations prepared by
the Mission Evaluation Team for the ASPO manager on sys-
tem go no-go prior to major commitment points in the
mission, Schedule major meetings to discuss anomalies,
plans, etc., and notify appropriate personnel.

B. MPAD Senior Representative

Maintain an swareness of problems being identified or
analyses to be provided within the trajectory, data book,
performance, or consumaebles areas of responsibility. Mon-
itor the actions being taken within his support activity
and assure optimum use of available resources.

C. MSFC (LRV) Senior Representative

Provide the MSFC recommendetion to SPAN Operations Manager
for changes to LRV operations. Maintain an awareness of
status and problems associated with IRV operations.

D-11



Provide interface to the LRV contractors, and MSFC sup-
port team at HOSC at MSFC.

D, Mission Staff Engineer

Interpret, coordinate, and assure implementation of any
Detailed Objectives (DO's) or flight plan changes. .DO
modifications must be coordinated with MER Manager in
Building 45 end approved by the Apollo Spacecraft Pro-
gram Menager and the Flight Director.

E. Contractor Senior SPAN Representative (NR/GAC/MIT)

Meintein en awareness of problems being identified with
his system, Monitor the action being taken with support
activity and essure optimum use of available contractor
resources. Be available in SPAN during high activity
periods and on call to the SPAN Operations Manager during
off-hours. Coordinate at a management level to approve
or state position on responses received in answer to mis-
sion inquires.

F, CS8D Senior Representative

Maintain en awareness of the problems identified with the
EMU and associated equipment end advise the SPAN Operations
Manager during the EVA activities.

G. Log Manager

Meintein SPAN action log (enclosure 3), post action re-
quests on "open" and "closed" boards, end other duties as
assigned by SPAN Operations Manager.

H, Messenger

Hend carry actions and responses to and from Science Rooms,
Mission Evaluation Room, and elsevwhere as requested by SPAN
Operations Manager.

I. Secretarz

Answer phones, and perform other clerical/secretarial duties
as required by the SPAN Operations Manager.

7.4 DUTIES - FOD

The duties of the personnel responsive to the FOD Senior Repre-
sentative during the SPAN operations, are listed on the next page:
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FOD Senior Representative

Represent the Director of Flight Operations in the opera-
tional interface with ASPO. Provide the FOD position on

mission inquiries. Coordinate FOD Senior Representative
activities,

FCD Senior CSM Representative

Maintain an awareness of problems identified within his
hardware responsibilities. Provide the SPAN/MOCR CSM
Systems Engineer interface. Provide team recommendations
and status on his areas of responsibility. Represent his
area of responsibility in meetings outside the MOCR.

FCD Senior IM Representsative

Maintain an awareness of problems identified within his
hardware responsibilities. Provide the SPAN/MOCR IM
Systems Engineer interface. Provide team recommendations
and status on his area of responsibility. Represent his
area of responsibility in meetings outside the MOCR,

PCD Senior Flight Dynamics Representative

Maintein an ewareness of problems identified within his
hardware/software responsibilities. Provide the SPAN/
MOCR Flight Dynemics interface. Provide recommendations
and status on his areas of responsibility.

7.5 DUTIES - S&AD

The Science and Applications Directorate will provide real-
time support for surface and orbital science experiments during
the mission. A team and team leader will be located in each of
the science support rooms. The surface science team will be lo-
cated in Bldg. 30, Room 31L4 and the orbital science team will be
in Room 210. The teams will monitor the real-time operations of
the Apollo Lunar Science Equipment Package (ALSEP), scientific
instrumentation module (SIM Bey) and well as other lunar surface
experiments i,e, traverse experiments, A system of communications
has been provided between each of the science rooms and the SPAN

room.

A,

S&AD Science Team Leaders

Maintain awareness of the scientific hardware/software
status and problems. Provide the science room/SPAN
interface. The team leader will approve all action re-
quests (SMEAR's) originating in his area. Represent his
area of responsibility in "real-time" meetings outside
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the MOCR. The science team leader will provide recom-
mendations and status on his areas of responsibility.

7.6 MISSION EVALUATION OPERATIONS

During the mission, the NASA and contractor engineering, as
well as other system specialists, who are located on the third
floor of Building U5, will provide continuous (24-hour) real-time
support to the mission operation through the SPAN. This group will
provide the system experience as evolved through qualification pro-
grams, acceptance tests, and factory and launch site testing to be
used for resolving inflight problems. The detailed responsibilities
of the Mission Evaluation Team are outlined in the Apollo 16 Mission
Evaluation Plan - MSC-0528k4.

8.0 PROCEDURES
8.1
A SPAN Room Manning Plan will be published prior to each
mission. Eighi~hour shifts will be the normal tour of duty. The

assigned stations are shown in the SPAN Room Layout and Station
(see enclosure 1).

8.2

Access to SPAN will be achieved as noted below under Section
9.0 "Security" in this instruction.

8.3
Station Manning Time (Initiation and Termination) - will be
determined by the Assistant Program Manager for Flight Safety,

end issued by geparate instructions,

8.4

Problem Definition is normally accomplished by specialists
monitoring available data. They will then notify the next level
of supervision and prepare necessary documentation as required.
The actions below may be waived at the discretion of the SPAN
Operations Maneger if immediate verbal definition and resolution
can be obtained; however, a record of these verbal transactions

must be entered in the Operation Manager's log and/or the SPAN
action log.

D-14
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8.5

Problem Description will be accomplished on MSC form 1214
(see enclosures 2, 2A, 2B and 2C). The problems originating in
Building 30 will be described on forms 1214A, A-1, A-2 and A-3,
those originating in Building 45 on form 1214B, and a continua-
tion sheet form 121LC will be used as necessary in all areas.

8.6
Problem Recording will be established and logged with a

number taken serially from the SPAN Action Item Log (MSC form
20h1l) (see instructions on enclosure 3).

9.0 SECURITY

Security will be accomplished through special badging to
gain access to the work data, and implemented as shown below,

9.1

Badging for the SPAN Room will be approved by the Assistant
Program Manager for Flight Safety, ASPO,

9.2
Chief, ASPO Test Division will compile all ASPO badging re-
quirements (including support contractors) and forward to FOD for
processing and badge issuance.

10.0 MISSION EVALUATION ROOM PROCEDURE

Mission Evaluation Room, Building 45, Operating Procedures
have been prepared and shown in Apollo 16 Mission Evaluation Plan
and issued by the Chief, ASPO Test Division,

11.0 ADMINISTRATIVE SUPPORT

The Executive Assistant to the Apollo Spacecraft Program
Manager will arrange for, and provide guidance to, the secretarial
and messenger support required in SPAN. He will also request equip-
ment changes and furnish office supplies needed to operate the SPAN.
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BLDG. 30 SPAN ROOM
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I< . MIT SR REPRESENTATIVE
@ 8. MPAD REPRESENTATIVE
D 12. EMU REP
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4. NR SR REPRESENTATIVE
1 5. GAC SR REPRESENTATIVE
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7
9. LRV (MSFC) REP
| 10, SECRETARY

A. CSM FCD REPRESENTATIVE

s B. FLIGHT DYNAMICS OFFICER
c
D

1. SPAN OPERATIONS MANAGER
. SPAN LOG MANAGER

I, MESSENGER
. FOD SR REPRESENTATIVE

LM FCD REPRESENTATIVE

5
@ S, TV MONITORS

BLACKBOARDS
@ ® 5

S,

@

BOOK
CASE

A/C'ION BOARDS

ENCLOSURE 1
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USE BLACK USE BLACK

sicroiv | SPAN / MISSION EVALUATION ACTION REQUEST | saerorwr

PEN PEN

TIME REQUEST RESPONSE CONTROL

(T- MINUS/GET) ORGANIZATION ORGANIZATION NUMBER

ACTION REQD BY (TIME): REQUESTER

SUBJECT: APPROVAL
FOD REP
TIME
SPAM MGR
TIME

RESPONSE : CONCUR
TEAM LDR

TIME
CON SR REP

TIME
ME MGR

TIME
SPAN MGR

TIME

RESPONDER
FOD REP SPAN MANAGER

TIME . ) TIME
MSC Form 1214A (0Oct 69) (0T) NASA — MSC

ENCLOSURE 2
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30

30

30

30

30

USE BLACK
BALLPOINT
PEN

SPAN /HOSC-LRV ACTION REQUEST

USE BLACK
BALLPOINT
PEN

TIME

(T- MINUS/GET)

REQUEST
ORGANIZATION

RESPONSE
ORGANIZATION

CONTROL.
NUMBER

ACTION REQD BY (TIME):

REQUESTER

SUBJECT: APPROVA L
FOD REP
T IME
SPAN MGR
TIME
RESPONSE: CONCUR
TEAM LDR
T I ME
HOSC MGR
TIME
SPAN MGR
TIME
RESPONDER
FOD REP SPAN MANAGER
TIME TIME

MSC Form 1214A-1 (Jan 72) (0T)

LRVIPINK

NASA — MSC

ENCLOSURE 2A
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210

210

210

210

210

USE BLACK ) USE BLACK
sucrornt | SPAN / MISSION EVALUATION ACTION REQUEST | nawceorwr
TIME REQUEST RESPONSE CONTROL
(T- MINUS/GET) ORGANIZATION ORGANIZATION NUMBER
ACTION REQD BY (TIME): REQUESTER
SUBJECT: APPROVAL
FOD REP
TIME
SPAN MGR
TIME
RESPONSE CONCUR
TEAM LDR
T IME
CON SR REP
TIME
ME MGR
TIME
SPAN MGR
TIME
RESPONDER
FOD REP CONTR SR, REP/S&AD MGR SPAN MANAGER
TIME TIME
NSC Form 1214A-2 (Jan 72) (0T) NASA — MSC
SCIENCE/YELLOW
IINCLOSURE 2B
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USE BLACK
BALLPOINT
PEN

SPAN I MmI SSiON EVALUATION ACTION REQUEST

USE BLACK
BALLPOINT
PEN

TIME REQUEST RESPONSE CONTROL
314 (T- MINUS/GET) ORGANIZATION ORGANIZATION NUMBER
ACTION REQD BY (TIME): REQUESTER
SUBJECT; APPROVAL
FOD REP
TIME
SPAN MGR
314 TIME
314 | resronsE: CONCUR
TEAM LDR
TIME
CON SR REP
TIME
ME MGR
TIME
314 SPAN MGR
TIME
RESPONDER
FOD REP CONTR SR. REP/S8AD MGR SPAN MANAGER
TIME TIME

MSC Form 1214A-3 (Jan 72) (0T1)

SCIENCE/YELLOW

NASA -~ MSC

ENCLOSURE 2C
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USE BLACK
BALLPOINT
PEN

SPAN / MISSION EVALUATION ACTION REQUEST

USE BLACK
BALLPOINT
PEN

TIME
(T— MINUS /GET)

REQUEST
ORGANIZATION

45

RESPONSE

ORGANIZATION

CONTROL
NUMBER

ACTION REQD BY (TIME):

REQUESTER

SUBJECT:

APPROVAL

TEAM LDR

TIME :

45

CON SR REP

TIME

ME MANAGER

TIME

SPAN MGR

TIME

RESPONSE :

CONCURRENCE

FOD REP

TIME

SPAN MGR

TIME

TEAM LDR

TIME

45

CON SR REP

TIME

RESPONDER

ME MANAGER

45

TIME

TIME

SPAN MANAGER

MSC Form 12148 (Jun 89) (0T)
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. AP

SPAN / MISSION EVALUATION ACTION REQUEST
(CONTINUATION SHEET)

(PLEASE USE BLACK BALLPOINT PEN)

TIME
(T- MINUS /GET)

REQUEST
ORGANIZATION

RESPONSE
ORGANIZATION

CONTROL
NUMBER

ENCLOSURE 2F

NSC Form 1214C (Mar 70) (0T)

NASA — MSC
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Preparation of Action Item Log (MSC Form 20k1)

The local date (month, day, and year) shall be entered in the
date block of each action log sheet. When there is a local
date change before the log sheet is completed, the new date

(month,

day, and year) shall be entered in the log no. column

just above where the next serial log number will be entered.

As soon as the copy of the SPAN/Mission Evaluation Request

(MSC Form 1214) has been placed on the "open" retainer board and
the original and copies have been properly distributed, entries
will be made in the Action Item Log as follows:

a.

Log No.: - The log number shall be assigned and entered
serially, and be prefaced by letters indicating the space-
craft elements affected. (See legend below.)

Subject: - The title of the request as shown on the MSC
Form 1214 shall be entered.

Required by: - The function making the request (FOD,
S&AD, SPAN or MER) shall be entered.

Time of Req: - The time the request was made, as shown

om the MSC form 1241. Prelaunch - "T" minus time show-
ing on countdown clock, postlaunch - GET shall be entered.
Assigned to: - The function to which the action was as-
signed (FOD or 45) as shown on the MSC form 1214 shall
be entered.

Required Time: - The time by which the response is re-
quired, as shown on the MSC form 121k shall be entered.
Time of Completion: ~ The time entered by the SPAN Opera-
tions Manager on the MSC form 1214 when he signs closing
the action shall be entered.

Notes: - Any comments relative to the subject request or
any general comments may be entered.

DESIGNATOR LEGEND:

¢ = Command and Service Module

E = Extravehicular Mobility Unit (EMU, PLSS, Suit, etc.)
L = Lunar Module

P = Photograph Equipment

R = Lunar Rover Vehicle

T = Television/GCTA
OX = Orbital Experiments - Room 210
SX = Surface Experiments - Room 31k

Enclosure 3
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APOLLO 14 PROBLEM TRACKING LIST
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“T'he aeronanticdl and space activities of the United States shall be
conducted so as to contribute . . . to the expansion of human knowl-
edge of phenomena in the atmosphere and space. The Administration
shall provide for the widest practicable and appropriate dissemingtion
of information concerning its activities and the results thereof.”

—NATIONAL AERONAUTICS AND SPACE ACT OF 1958
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contribution to existing knowledge.

TECHNICAL MEMORANDUMS:
Information receiving limited distribution
because of preliminary data, security classifica-
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distribution.

CONTRACTOR REPORTS: Scientific and
technical information generated under a NASA
contract or grant and considered an important
contribution to existing knowledge.
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handbooks, sourcebooks, and special
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applications. Publications include Tech Briefs,
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